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<S4) [xn<o««] PAB I 



(57) imm 

[1819] FAB HitliFAB I£ 

M8E£«jFAB I^U^r 
•T-Kfcitf^FAB I (RNA) tJ 

fc. SeSS. ^tfM^£i^^S*:tf>ol$FAB 
i^fflffl;^£Bi§Sr$-£. ££>(c. fab ncJtrs 

m. %t>mzm±tzMfi> fab i mss&ns 
t&&£zm*-rz. $4.tc*7t. fab is-n-K-r 



1 

[MR&Hl] (a) fS&i&^2<?)T$S&l-~2 5 6& 
WLT&SjKU F £ 3 - F^S # >J Z ? P*f- F 
fc^< i: t> 7 0 %<0R-tt$rW^-S4? U * ? P**- 

(b) (a) <r>xvz?i>*+Ytimtfrchhittvz 

(c) <a) <b) 0)tfU*?ls*?-K4}4»S:< 
fct 1 50ttS£#L'C'Sr&tfyjr?u**-K*64r« 
S&&»£3lfl$*tt: 1 J*tt£W LT&*#Jt>ff y * ? 
f-F. 

[f9*JH2] 5Ky*?U*?-F#DNAT&&i££J8l 

ea*>#y*?u:*?-F. 

[W*Jf3 ] iKU * ? U*f- F#RNAT'&£I9*3I1 
fSttOtfy^l^f-F. 

rifcfcJB4 1 ffi5fl#4f- 1 ^Sfl*:* ? F 1 ~7 

F"T£ * ? U*f - F £ W LT 3r£f93cJf 2 U * 

?U*?-F. 

[§9*Jf6 ] ffi\&m<T>T 5 yg! 1 —2 5 6 £W L"C 

«r*# y f s-a- F-f£ifc£Jl2Se«<o;Ky ? ? 

Ptf^F. 

[19*Jf7] (a) NCIMBSi£Sf40 771Ct 
*tl& cDNAKi Ofei$<X«l^t.R£J*i?y^f-F 
Kr64?y 7 ? F fc*J>*K i: 1 7 0%<0|3| 
-ttt*W*JKy * ? l'** F . 

(b) (a) <o^y^^u^Ffcffl«ft<rc*-6^y3i 

?U**F\ fcitf 

(c) (a) (b) 4>tfy*?U*f-F?>4»3:< 
bt>l 5JSS£WLT*£;Ky*?U**Fj&>£=5:£S¥ 

F. 

[i9*:fl9] I9*Jl8£fe«^?*-£WUC=3rS*i 

cis^iii o] ±ieDNA^«fcD3~F§<ts^y^r 

^y^rf-FcofK^r^. 
o 3- f sfis^y ^rf- f zsmtz <t a whbs- 

m. 

im&m 1 2 ] Sfltt*24>T 5 ^Kl — 2 5 6 fcfWr 

< k 1 7 0%R-T'*^T $ yKEHfcirLTSr&tfy 
LT&Stfy^r-f-F. 
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[fS*JSl 4 ] tfc£Jgl 2U^K<7),-tfy^.r^F{cm- 

imxmi 5i m$mi 2fea<o.-Ky^r?-Fo}Stt£ 
immi 6] fab i s-^k-rss^^^jfe 

Iffi&mi 7] /-Ky^r^-FS-n-F-r&DNAS-JBf* 
tc-^-i., -f^t'-KT'lS^y^r^-F^^Sif-SCttc 

io «t o ^wasco* y ^rf - V£ik5--t&m&m 1 6 ia 

[fS#JBl8]FAB I^y^rf-FOlflWS-'iMIt 

lt!S$m \ 9] IS^JHl 2C0.-Ky^r^F<OfBSlcW^ 
Lfcgfc£<0|£»ttr3rC* -5 t . y F £ 3 - F 

20 1 2<7)#V ^Tf - F<JO^R5E^oUT^5rr^ Zkfrt>%: 
[I9*JI2 1 ] f9*JSl 2c7),-Ky^T^F(C^-L. -5- 

i«Ma^ffi-c.-Ky^^Ffc:m-&*s^{a (HBg^gwa 

^*SttLff«.m2fig^^r-5t^T'ftS) 

*S£gW2tclS^§-tim^T'CX?y 

[f9#JB2 2 ] msttj*ts^jc^om#^-c*> 

tc«tS^S!*^R6»^-SO^-^^rFAB I iAdi-eo 
~>X.m.fc=f-%mi:ftLX. FAB I75^yh* 

40 tzi**<n&m*^-\ i -rhm.m-*w&L. fab i 
-y-s^k^io. ifcSisgs-msiL, izfri:m£.z<t 

[I9*JH2 4 ] «?USra±*(c3SA$*i£i: . Br^OF 
AB I*y*?W**F£fc<i-£da»S>3-F3;h.£ 

^fts^wia^iUT* , lim^. fab i * y ? ? 
u^f- Fi/t{i-e-c*»4>3- f ^ WN*^®<otius 

*3-FU. f^-tSDNASr^tT^^ISFAB I 
50 *y*?U3r-^Fifcli*d*»&3-F$ftS:?WN-? 
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[00 0 1] 

f^ft. Z.tLt>0)7tc*J ? 9\sttVti±XfZ.tlt><r>XV 

inzztitynxv z?uttb\ .-Kiitrf-H. ssl io 
»Utt.J2H|rFAB I j tWZtiZ. x?y ina 

* ? usj-f- H*j«t ifcKu Htcerr s t,w* s . 

[0002] 

mmi/V9~ if (FAS) **l6afltiBflI 

a^o^tT-A^o^s. &mmn5*v»& 20 

Sfifcifc^SrSHSIi. l *fcti 2 ^7*-?- 

s. 

[0003] Fab I (tamitEnvMkWttt/Z) 

H (ACP) l/^^^-t' (199 
4 ) . r . 3}-^ . , N ->f ^nisiM, • y $ x h 

U— j (J.Biol. Owl) . 269. 5493-549 

6> tLxm&rz. 

[00 04] SB— JL.mii/3-irhTis/U-ACPisy? 
— tffcJ: *)Hm^tl. 7D^-ACPJ7-fef^-C 
oAi: (FabH, is>9- fe'IIl ) . 

f£?«S*St\ ^D-Zl-ACPIi. jfifittTi'/P-AC 
Pfc«£-$il& (FabBiiitfFabF. isy 
^-4flfiitfll) . 40 

[0005] S£lM ?/t4Z*S(t£SKlXlitt. NAD 
PH-tSc^tt/8-^bT^/P-ACPU^^-*' (F 
abG) triS^hx^-f/PJSTC-CftS. *-<0#. /9- 
t KD^fy7y;l'-ACPffc K7-fc* (FabAifc 
liFab ZCD^-rtvfr) tcj; hfH/Mzii 9 . h^yx- 
2-:ty^-ACP#18SP$ii. 4-«t±NADH-«S 
fttX/^A'-ACPI/y?^-fe' (FabDCtO 
T^/U-ACP^3E«$fL*. z.cyfA 9iur>m>tf:h 
jSfSTtt. 1 -V-f ^MCOS 2ffl|W«*lS^* { f«ID$n 
T. 1330/ M/l'-AC P ( 1 6 C ) tfSHFS 50 
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ft. ZZTZCVVJ 7M$. ^<tt^;h-(/l,~A 
C P#F a b I Zzr 4 - H/\'.y ?H&^6tftt£ib#>4> 
il£ (t— X£>. (1 996). r^>_- ^/U jJ-y- 
>K>f *X3isfjlV ■ -Jr$XhU — J (J.Biol. Chea. ) . 2 
7 1. 1833-1836). gf .Fab I J±. 

[0006] ttJOO-r— x>-x 'J t7 • n u (E. 
coli) \Z.\Z1Wr>x.; 4 IV- KQPV?? 9— 
U — 3fteNADPHflc#flE-C£9. fllrtrtiNADHffi 

. N A D P H«c#e»^tcBrr^ SEttti^a 
$*iT*J &-f . Fab I *<a:^x ytr-a'J (E.col 
i)fl»€>l^$fijfcn|— 0>xy -< yVAC P ^— t'T- 
A£ (b-X£>. (1995). rs^r— :ty ■ 
^3j-Dy^ t$Xh'J-j (J.Biol. Chea. ) . 2 

70. 26 538-26542. A— ^5— fc. (19 
94). r y>-t;p • • to^/l/ • ^ *X 
bO — J (J.Biol. Chea. ) . 269. 5493-549 
6) . 

[0007] y'Tif it? 'J VfilftSMItf. flgJKSS. Sffla® 
tiilXU.-K^afSKLPS) <04^^|fltL. 
<Ift^fc£fttf)«littS«a*F a b I TiftS^ t h 
i>fr~>tz. miUf? (1984) 
^r— ^/W ■ • Jt'r ■< ly-f-lV • ■y $ ^ b U — J (J. Me 
d.Chea).27 94 7-9 5 3fcrJ:&S5gSflc2 b 1 8 
(i. K i = 0 . 2 5 U ;P«r#-rS Fab I 
ffiWfflTfc££i:A*;b^fc (A-^^— (199 
4). r^^_- *7 • tMttVUuV- t*xh 
U — j (J. Biol. Chea. ) . 269. 5493-549 

6) . 7 r 7j*m&&£V7'7j>mm< l ztti-hi'T-F# 

/U ^SXhU — j (J.Med. Chea. ) 19 84 2 
7. 947-95 3;/ny>y^/7^. *T99 ~7 
r/PA • Xly^f j (Acta Phara Suecica) .19 7 1 
83 77 ; ^-v'j.k. 5KS«f|^253 39 1 8 

^ - ^^E-fc^t— j ( J.Antinirob.Cheaother. ) 198 
7 20 37-45 ) . 

[0008] ^frWgtfEFab iSSISJSISttliXv'i 
UbT*- 3U(E.coli)T-fll^$iX. 1T/l^E*7 - t<7 
U'J^A (Salnonella typhiauriua) ^OFab 

VT^fif^) yBttt^t*7 -f^^y <7A(S.ty P 
hiauriua)*>^<7)Fab I jBfE^Sr^tfT-^X * 

x>-xutr • ^^(E.coiijtcfcuT^rif.-K'jvirttt 

?:W#L ( y/Uyrx^E— (1989). r^>- 
^-/P- ^^f'^Di/- j (J.Bacteriol. ) . 1 

71. 6555-6565). Fab I a^'TIf 
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[0009] ^T-tftf'J yttiitF a b I fijgiggtt 

SFab I com^mfmThht^ib. Fab I#£ 
?*«D£#fc: i: *> X ^iXTS> tZt tfmWZtLX v > & 
(A-^7-4>. (1994). tV^—lrlV - *7 ■ 
AM^Dy*^ }rSXh'J-j (J. Biol. Chen. ) . 2 
6 9. 54 9 3-5496) . HfcgTiS&Sfl*: F a 

Wttx^x'JtT ■ 3'J(E.coli)*<giaiSfl£. 10 
[00 10] Fab I(±. ??I*Mim*lZ. Xi^x 
UhT • niME.colOiJjtf-We*? • =r<-7 <w 
•>A(S.typhi«uriu«) Fab I ST9 8%OH— 
— ^9— (1992). r>-V-^vP • *7 • i'x*?*' 
• ~?4 7ru<<4*u-J—i (J.Gen.Microbiol.) 138, 2093 
-2100) 1thVVzZ.1Xb9)9vn9%&i.Xf*<*.'7 <fr 
X • A >7)VX.y^£ ({{.influenzae) Fab I|3t7 

-f D3 y^rX • T^U^X (S. aureus) FAB I J3. V 
■i ZV<7'ry'}A. • 7 / Wni/X (M. tuberculosis) 20 

3A^f'Jrtt^y/Vfl. I nhAh54%OSMRtt 
SrqrT. XyiUtr- 3"J (E.coli)F ab I li. 7" 
"y y^ij • 1-7Z. (Brassica napus) (-3feT$) my^/U 
-ACPI^?*-*:fc{i3 4%C0|f?— 14. 5 7%<7)S 

#X • r'>l^ , >X(S.aureus>FAB ItiJt3 4%<75 
H-Hx. 5 7%<0g{«Mx£^L*:. S&K. *%W<7)F 
AB Hi. XyiiJtT- nlKE.coli) fc(i2 5 2T 
5y|St245/ v :^T4 4%OR-tt. 6 4%*>J1GH4£W 30 
■t&Zt *<J!.V tfzZtvtz . *Wfi<r> FAB Hi. flffl. 
& 2 . 4 - yl y >f )V- mm A ^7 9-H t <9R— 

ttti2 7%tzar-r. s(aft(±4 8%-c*s..^<7)m 

Sffiffiftti. *-*ia^TO&foxy A iv- c o Acr>0 -t& 
ffcfcW-S-U ISH^i: LTN AD HTi± s 5r< NAD PH 

zmm-t-h tmfixFAB it tin** . cg^t . 

FAB I02ltRWffiW^{±SS^flgtt*^l.. J!§J!fiBl 

v>**>. fab i <mmnt. m&nmL$i%m*m 

[ooii] mmm&ntmte&tonmfttfiim t lx 

mmztix^z. wt>Mz. m&miz^xfcsito* 

Vktm=F. WilfFAB UflfMZtiX^h. ttzlM 
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[00 1 2] 

ttfXi/x'Jtr- 3 'J(E.coli)Fab lxy^f;U-A 

c p *~ b'*j j: tfi?ne<o<> o<*>«*iit s yes;?] 

(SOfflHttfcJ: 9*r«FAB 1 1 LXRM&tvfctfV 
*<n-\ t Z&8?tZ>ZkX'$>&. 
[00 13] $4>£. ^jfiKBcoSiJcoSWti. FAB I 
*3-F"*-*sf?y*?l':**-K. #tc*BB«HSrFAB 

fcKH [E5flS^-2] (CgUVCFAB I $-3-h'-T«, 

[00143 *mm<n%<icomz&i£ L^mmz. ew# 
^2<or5yBaB3»ii^i'e«o7 7^^h. m.vmt> 

>>X(S.aureus)WCUH2 9A*«^PffflFAB I ?y 
t^^Xthh. *$micr>ZcnW&lZ±ht. NC 1MB 
^l£#^4 0 7 7 1 (c:^*it5X^7 < on «y#x • r 
»>U">X(Staphylococcus aureus) WC U H 2 9ft(Cj; 

[00 1 5 3 45B9ira£«>J||8£J:*fc. mRNA. c 
DNA. >-VADNA5-ttfFAB I . KHZX?? 1 O 

BSflcWi^Ji^f^tcWffl^-e^)^. sea** 

sfab \<r>n&i&&=F£.mtotfi&*.tih. 
[ooi63 znmmizxz t % *mmmvp 
ab i tmztiz*?? 4 aa-ytxtsmnmrnxy 

[00 173*fKB^aWH*^. FAB I.-KU^T- 

ife) . T^&r&k mum. . 

(M, S^tt^rtRife) , ?Hft«!S«! (W, 7«6ttT 

«) . ((^. §s^. nmk. Kf^ife. 
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Tf- H Zfflfcth ZkTt>i> . 
[0018] *&W<?>2 h\z%<[<r)m.mz£& t . 

K»fc^^fcfc:ra-*-£*a&«$i*y ^ ? u*?- wmm 
*ct±. fab i ae^oeiKfc^^&wiia&F-t: 

[0 0 19] *»HB^S!I^)BM«. ffifEWtfy^r* 

»<0»i LV\a«c0|-c<i. lg±fc*itt£FAB I &8 
3H*TT*M43l3*OF A B 13- HsK U * ? H 

£ izmi*imtt& T &x.Q ! £ ttm&amt:t%& 

tsffi&O FAB I iff U ^Tf - KaHttftteWtftSfc. 
[0020] *%Bg^)S(Ioa«tc «fc h k . tffcBWL £ 

&Jttft?yj(?i'**H*fMr*-*&ift4ik r 

[0021] *%HB<7)^<7)ffla<^R0jf * UiAttM 
icj:«fc. 4>Tr&19Cc. FAB I rtf U-^-T-f- Kifc{± 
FAB I 3-FmRNA£fca^S3fctCj: DWIJfiT* 
COFAB Ift3*MBU m&X'm^ZtltzFAB I 

*y h y jt 9 is** vtztmtw+z t 

StSfefcteaU FAB I itfK^fclfcltSitfK^JttS 40 
FAB I:ffy^7?-K&fc(i4ry*?M-f>K*ft* 

i/c. mtaxfy <t3zt yfix\ l znthi^m 

[0022] ^wnnznimti xwBwNmnmtt 
ntL^mwmuixtk. fab isHfc/vfm »h 

TOd6(Ctf*U*Mt-C(2. FAB i.-K'J^rf-H 
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6 1 1 VfifcWT'te . ffiftli FAB I izJMLX <5&M8i 

[0023] *5m<7)m<r)i&mzz.hk. fab it 
i*rarr«5HWftD. -e^<oiiFAB iit^tt^ 

?*fcttf&6£4m:l6&U FAB IRff£8£9l 

FAB Itf^ifcliFAB 

-kttmfcmthzktzx*). fab i<oH»a*7t 

tiFAB IO«j^$£$fc*fc{iJt}*£tf6. IKS 
[0024] *3&«!B<0$ ^^SU<7)®«CJ: * fc . FAB 
xhfcti. FAB I t>*>#* 9, 

fab Ks^tt^fcrts^-rs**, -fab 

gsfcfcttJgS:tf>FAB Igi«i£>^*5l§aj-rii:{iL 
fcv*. flFiLnr^if^Mcl*. FAB It 
»£ifc<ifflSftffl-r*<rfc£J:9. FAB I?)-$& 
HifctiFAB i<o«lBea*&|flWr&*»*^liFA 

B I<0«3S^ffl±-r6^* f ifc&. FAB l<0?(it 
*Wc*MUvr3'*:r=.XMi. FAB iSKgiStt 

[0025] *3Vfl*)8!*>JIMrcf*» -f ythn«S. 

tcS-¥-$^FAB l,-K'J^^l^^-f-Hi>t{iFAB 
I .-K 'J ^rf - K £*tf ffljS«i*<iil«Six& . 

±^f*tCfc^-CFAB I^U^rf-HfcjWlS*. ^& 

7 a ua-y^xttMrn^jt^rmfm^mmzit l 

T±ie«±k:*itt&Aatt^±#$-ti:S F A B I *y * 

[0026] *^B^fa^)BW. «pta. fflsts itrna 
mm&*mx?>iit£ l v * a*0!*«*-(>«>-?& -?t . # 

A. *HHffl^)f8!Wgg ^ 5: SSO ^ t ^ i: O^^tcaiWT 
[0 0 27] ffli§ittBfl 

^h'%WmM*WML%<*htzMzW.W*'*io . * 

[0 0 28] *BW£lWC'<lffl$itTC^ riS^tt^j 
felffcAAWU-tri'-t-atr* 3<e^<0FAB 1.1? 



9 

tiXtf r F AB I &£&iiHFj iJ«fcl^ r FAB I 
fflSfftflfl^Pj fc8rrs.Ifc#T'££) . 

6<re*>9f3£** (£*U*Stf>TfF&U*) , 

V ^Tf~ HlcJtLT iS^&ffrefc 0 ?# & ( c ixit 

u^) , twm^fiwm)? I'^fnizttmfirch'} 

[0029] t&4tt*mt*fc. mmztm&Lz^L 
axx/m,mmm^Tf>*)m>. r d n a«j 

[0 0 3 0] ftmaw#&&. mumzi*. ug^r 

5X5 HifciiDNA^^^^O-hS:. $)20u 1 

fflKDNA77^yh^#)irr&B««oifi^, ftsw 

Wi5~5 0/zg<ODNAS:. 2 0~2 5 0*fi[^»S 

wiirrm&\mztix^&h<Diz3i!Mzti.x*i*) , * 

[0031] il^ii3 7xrc» i *m<7)4 y^^—> 

mmw&&£VBtfmwfc\z£~>x$mi,'&z>. wit 
«l %m&mm%izt^ximmm:'jmmtit:m^ 

fciisjf u r ? 'j a^t s h-y/Kc «fc h^saame.*. o fss 

[0032] ragxt.'* > m t±, HWcstfy^r*- 

F-r*®«fcJ:tf *CHC«HU§£ J: a Kit 
[00 3 3] at£xu*^M±, iey-A*»tL 
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teoiSKD n ajbo* fctt-^^ ? -xmzmmy j 

[00 34] r?g±j|8BBj fi, JMytf'J* ^Usff-KK 
x^hy-SftfclfflJB, ifcU^k-KUi^l^f-HE 
x>- h 'J -Z'gWMvft&mmX'fr h . 

[0035] %m%-X'mt>tix^& ^m-^tj *fc(± 

10 yf - HKH * fcl± 2 'J * ? is** HS^fScoraf* 

3 ^-/U - ^U^cjl?— ■ A-f ^n^'-j (Coaputationa 
1 tfelecular Biology) . UX?, A.M.Ii^ ^X7 
^ — H • XL—Vr — • 7UX. - J.—3— 

1988, ry-C>f jj-a^tTjL— r 4 : ■< "7 

20 X-f • T>-H • • 7Dy'i?'yj (Bioconp 

uting: Informatics and Genone Projects), X 5 X, 
D.W.«, rXrxS /^ • 7V*. -a.— 3— 19 
9 3, rayta-^- • Tt'JyX • ^-7" • 
x.yx • x — 9 j (Computer Analysis of Sequence Bat 
a), yt— M. /'J7-fy, A.M. ^.ttX^U^^^, 
H.G.», 77-t-ri/X, -jl-^'-v-^-, 19 
94, • rt'^X • >fy • 

7 — • fsj — j (Sequence Analysis in Molecula 
r Biology), 7t> • ^s>f V'i^x , G., T*fS '/^ 

30 -TUX. 1 987, iJilX r^- 9*7*y* ■ T-tO 
zsZ. ■ T'y-i V — j (Sequence Analysis Priaer) » 
7X37, M. Hiilf^^Ja. — . J.», M X h y 
7h>--7UX, =-^—B~7^ 1991) . 1r><r>iP 

-?">iyx ■ T-f-U yX--(y- t U^r jl^— ■ '"W 
— j (Sequence Analysis in Molecular Biolog 

y), 7^y -^-f Vy'x. G., T^^S v ^ • 
40 X, 1987, ry-^xy^.rt'JyX-r?^ 

V— j (Sequence Analysis Pri»er) . ~7~XZi~7 ^ 

M. tJitffyx'J*-, J..S, M 

U-X. - A -3-^. 1 9 9 1 , fcJtto'J — !/ a, 

H.tJit^'J yTV^, D., S I AM r^— 

T7v4 H • -7Xj (J.Applied Hath.), 4 8 : 

1073(1988)). 2RfliatDR-ttlfcA:l±S<H 

ixu d. . s i am r ^>-r;u • s|-r • r 

7*9^ H • 7Xj (J.Applied Math.), 48 : 1073 
50 (1988) tCBB^£*t*:i<0a<*>£#, **t££IS5£ 
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Officii. GCGrD^^^-y'if-yx'ja 

J.£>. (1984) r^^H-y^-Ty-yX- 
IJ-tf"— f-J (Nucleic Acids Research) 12(1) : 38 
7). BLASTP. BLASTNiJitfFASTA 
(T^-jl-ZK S.F. £> s (1990) 10 
• - • >N-f ^Vl^—i (J.Molec.Bio 

1.). 215:403) £ll.6£|R£&h.* 

[0036] r#m$*vTu&j 

<048B*»£> i"AXWtcj 5S3£$*ifc, -Tfc*>^ 3*cMte 

[0037] UUtf. 5e88£.au*:£*tStfy 

y*?U3hf-F4fcfcfc|cy*l7'*-F , Cfc» *<oe*&o4 
4<9^<0#^{*a»&7>li$*tTVtfUf. £<oi§tf*B)j 

3 Hitf. Hcyjt^uai-f-FteWLTJfi* 

[0038] mKO-aii: LTifcfcUWiflL WSiXV 
*?U*f-FI±. fi*;tfcf|g±£;fctf£^J5^#IM$6, it 30 
-£*>-^?Mtf>J8j£. fcJ:LtttM4*:{i$S8i£BWi:L 

S. 4m3*ifeKy*?I':t-f-Ffi. #i*4fctifl&0;K 
y^l^^F. Witf^^-tctS^SfLT. ig§t4 

#yjf^p5rf-Fi3jii^sicy^7 , f-Ftt. ettauM* 40 
*oi*y * * f ifctttf y ^rf - f sira-*-* fc*> 

M«llll*m*fctt*«fcA^«Sft». -til £<i 

vz? f * tttx y ^t-^- f tfm&Lx v^s i t 
c cvinsz (vmtt&Jimft-c&m $ fit u & mi 

L*:ffllS<9gi*tf>Sfflrtfc:£4*i6 . 
[00 39] r^y-^g^jUL 2fl4fctit**U3l 

±^y * ? u*?- Fiary ^K^x^/H^*^ 

-$-£:ro-te*£|gU 2*8DNA-C&££i*<St>£ 50 
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T • 7H<7 F y— ■ 7-a7^j (MDLECULA 
R CLONING, A LABORATORY MANUAL) „ %1Vbl. 3— /UF 

;uf ■ xryy^-A-A*-, -.x-3— ? ( 1 98 

9) H^-7~T^h. 1461 (^T'^lffl^ixT 

[0040] r^-yr/jf^UsTf-F (WfcHT) j l±. 
JfclttWB^sKUjr^Psrf-FfcfW. <T<0t§«, 1*& 
x** v'U #Jt ? - F ttf&^K mz 1 

*4fcfct2*tty?tOr?L<:9rf-F, RNA: DNA^W 
r '>» «/ F& .Uf 2*f[DN A$flr4%= 1 1>*> Off 

[004 1 ] *yrf*?U*f-F\ 0Ui£ l^gDNA 
To-7-j!- y :f * ? U*?- Fli. flS«. Miff S 
IteS* y =f jr ? u*+ \*£&&i&X'm>frhlTmizJ: *) 

f-FMt. -f >t>o«fc;tDNAHB§^fcJ:ltfNlWa 
*i «fctf£8j#k:*St7£ D N AO%J!£3-tf8i* =5rffi^ 

[0042] mi. It^&fSLD N Ati. ftgaWCli 5 ' 

5" *Sgli, -^tCffl»^DNA7H^)»J«fcffim$iL 

sdnaij ^r— bffcffli ^ ^ >f y— 3 yfxjtuzz. & y 
wkw?^ t-'-v 3 yfrm li^. mm 

WIS. mtli^i-— b'fciVATP^fflv^MtciO 

[0043 ] ^^^y^^^4-f-F<7)3' 5fe4g 
ti. -jRfciB«hFodf^g£WU UXf— «. P«R 
tfT4 D N A y 4f«ffUrFt\ »'J<0/-K 'J ^ U ^ 

-f - f . Mitfsa^)^ y ^ L.3f ^ v<n 5 ' y >Kt y 

&J:at=. mw&$>\t. 'yAY-isBVm 

(ciii^jKy >f ^ p*f- f (^t «r) <?5 5 • y vg!2:i^ 
ikThziiizii osmmzmtztinz. 

[0044] r r ^5 Fj fct. ^IK#*^v^ 

[0045] ^msmizm^^tix^ta^y^xi f 

V^$fLill.^«077^$ FtJit^ffiO^a-^ 
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[004 6] rtfU^l^Tf-K (83&*>*T) j te. - 
mz4t V *J ? U *?- K i ttiX L> -r * * 'J * ? 
U3|-f-H*fi*L. *fl£>t±#N£ttiRNAt>L<{iDN 
A*^««i«iRNAfcU<WDNA-CAO^&. 

t±. l*&J:tf2*8DNA. l3jct3J:t^2*:a 

DNA. l*i^li2*«RNA. iJ .fctf 1 *&£Xf2 10 
*«»«WS^IT*)4RNA, 1 JtttA 0-HR 
W£ii2*«. *^(±3*«. ifc{il*tJit^2*« 
«««0«#ftrC* O^-SDNAtJitmNA £^tf V vf 

[oo4 7]jni-c. *mmmx'®mztix^&*vz 

^UsTf-Fli. RNAisttiDNAifcfciRNAii.fctf 
DNAtOW^S-S-tt 3 ffiSLfciK 

S. 3S^^fS«<O4H 1 «0— ^<«0«^-3l-U^ 
[0048] *DBiWST«fflS#i.-CV^S. r^yjt^I^ 
±^«ODNAi^r«RNA&a^-rS. "*-sQrt>fe. A y 

AifcttRNAfc. ±IE-C5£iS3*i.TUS r ^ 

^tfDNA*fc{iRNA{±. 2ftL;&'9tf'Ov£|,uP. 30 
[004 9] DNAtJil^RNAtd^tL-Cti. 

SSWD N At> J:t/RN AiO-ffc^WJgffilSra-irf & . 

[0050] ^wmmx-ffiaztix^z rxvi-r-f- 40 

H J J±, TIC?)* 'J "VTf- K£X . iK'J ^7" 

»)a«T5v%K:tS^5*t^ 2ffl*fc(i*ftkLLtf>T S ✓ 

x@mztix\.*&. zzx'&mztix^&tti*). z<r> 
mz%m%x-7>'<7mbLxwit\.. 4 50 
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[005 1]^KrfHll 2 05^TSyB!i:LT 
-*Rlcfr?*t6 207S smUWT 5 y &£3*r.I fc 

#^<. *sgr$y&££tf£<?>T sulfite. 0f^<o 
[0052] *»»tcy ^yf - Ft=3R£L#SI5»lHgfi4i 

y^i — mm. mm. Vt. 

it. ^^v-^r/l'^^/Hb. ^Ur7^/Hfe; % GP IT 
■ft, fe#RN Afifcrt-K J: 5 ^ y/^SW 5 y ^ft 

[0053] ms&tem^ ^m%iiz\tmaii:ixx& 
&tz-im%&m. Mi.«^U3^/Ht. Jig®^^. del 

HD^^-ftfc«tOfADP-U.-K^/Ht;{c:oUTt±, tJ 

Xj (PROTEINS-STRUCTUREAND H3LECULAR PROPERTIES). 

f*2JK. T.E. ^l^-f h^, W.H. 7'J-?y- 

H • *y^--. -^-3-7 (19 9 3) (^ieiB$^ 

yxiz-yat/l' - r7-KU>-h • tf < 7 -r ^r— v' 3 > 
- tTT" - 7nf"f yX j (POSTTRANSLAT IONAL COVALENT 
MODIFICATION OF PROTEINS)^, r BlRa^ W?^©1gE 
»: MMi>J:^^Bj . 1-121, B.C. isn^V 

7*fS7? • ~ A -3-^ (198 
3) . f>f7^-t (1990) . ryyyX - 4 >- • 
OC^if'f tniA- j (Meth.Enzyw>l.) 182 : 6 2 6- 
64 6J3J:t^^ (1 992) Protein Synthe 

sis: PosttranslationalHodif i cations and Aging. 

-^-fJC^Xj (Ann.M.Y.Acad.Sci.)6 63 : 48- 
6 2*f«AS. 
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[00 54] &fc]0>£J:-C&9. *fc±§2*D£:;fc9. *" 
U 17+ Fte#-f 1 1 ^{ClSttt teffi £3:^ t <0 1 -T 

[00553 17+ k a * ? r $ y KfflMfc £ 10 

wjb^^s^m-c^itf^ii^s. fee. 

»t«t s . ^ V 17+ h -w> r s y * jm** ^ 

ftilLTiiO. ±l£0fl^*?S%1*y^T?-F£t,3q£ 

'J ^rf - h <r>r s yjfassgte. ##-f n -*ji> s ^ 
^^-y-cfts. ^.rf-H<oauia«*^. nh 2 - 
imt?>*+*-y?m±X!kztmh. ^x, 20 

[0056] 4?U't7f-1ctcA6*l6&mi. *ft#V* 

&tv#vi7+ ft 5 yKRH(c£$rf- hmn'7 J r 
/Mzxomszstiz. man* £<mt>tix^z>tz?> 30 
Tti, ^U3>-/^±. ^< warn*. fl-Ulf 

x-/ x ijt7- 3U(E.ooii)TtiffMt%^. 

^'J n >-/Wb&<J9rM$*L£%&. 4?' M7+ Ytomm 

[00 57] ffiXs?4-T<rMm\i. Bfje^dfJ^Tf-H 

Utstofc-ra. a*. U**Tf- 
947<F>%m*$;Wkh. iiTflefflSftTi.* 
Sfci^Tti. *'J^T^-F*)i§{i. ±fS<o|gflfti$r£ 

as-*-*. 

[0 0 58] r^©«Kf«j ti. ^DNATWMJfilSrtOI 

Att. xty-Aj£4h M^fcfT^S KTtt£f£iT-& 
6. E«Ei«liatcWtTi£<&fc. £5£LT0ffft«l**: 50 
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il L"C««a)fit3 «t 0 £*t»A<ixT V i& t, COT* 6.1 
^v*. CKOScJgttti. MfflW- fl4iDNA££-tr«! 

[0059] ^yjf ^i^sf-f-Hifctijru^rf-Fo 

* ? U F i fcti;K 'J ^Tf - F i: (±&3r * * U * ? U 

[0060] ( l ) Wri\s~7r\'-yy<*iiV)Ji?\'*+Y 

9 is*+ F&mi&tmtz.#m£&&Lx*> o , # 

[006 1 ] ®a£<£jjkZixX^&tti' f ). 

*+ vwrnwismt+r* u > f -c* o &s . -r^i?^ . 

U7r U>-x«-KU^7f-Ftc:J;0 3— F$ixS^U 

^T-^-For^yBSE^TS^ii^*. dojf^u^- 

^-F<7)^fc<9*S5L T^-C»l+$iiTV^. l/7rl/> 
xK59tct 0 3- F SftS'-Ky^'-?- FtCfc^TT 5 y 

[0062] (2) mnisyruyxxvi-r+Ftii 

[0063 ] 

^^u^Ftcra-rstor*^. ?$tc. *%mz. v 

-fnyN'^-fUT ( I nhA) . ^7^;UX • -fV7^ 
X>"fe'(H. influenzae). 77 7^ • -^7X(Brassica 
napus) (mm) xy-fiW-ACPI^?*— tf0W»*>F 
ab MtfXi/i'JkT • 3U(E.coli)Fab 

tt*«#>S. X^7^D37^ - T»7U»7X(Staphyloc 
occus aureus) <0frS FAB I m&rF&tf U ^7f - Ft> 
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it/tf U * 9 V * * FfcW* t OT* S . 
[0064] *&9fli, «ptc02 [E?*J#^ 1 3 Xtf 

mi imm&^-2i izzti^tUfiZtitzzfisi-i-Fti 

£t/T$SW£ffl£?i-r& FAB KfcitfNCIM 
B^lt##407 7 HCfcttSFAB I*?U*?-F 

E^itf-e^a^n-FSfufcTsygsEW (*«$!» 

?U*?-FtiJ:tfr$y&E#H;L S5££ix*:?n-v 
WFAB I DNA£E?9fcS£-fSC:fcKJ:9f§£»*irt: 
S. £<o*:tf> s gfESftfc^n-^ETflte. 
*ft.(£J:t'<t*L0<3--F-*-6KH) *JJ:tf01 [Kfl! 

[00 6 5] sKl/ *?U:*-f-F 

nArrs/iSE^ilftSFAB Isi?y'*:r*-Ffc3 
- Hi" S#K$n^.-KU JT * F#«lt*$*t6 . 
[00 6 6] 3^fcg«5ixfc'fffffi. PUfcf02 [E*l 
S^l ] tc^$ftfc*y*:?U:t?-FEfl£ffl^&i:. 
FAB l^V^T^-Via-V-th^^m^VJC^U 

•^(Staphylococcus aureus) WC UH 2 9fflft££|Vi 
THm#>t>y J A D N A £ * a-r^y ^-t&^SrfflV » 
*£fc£J: | }*6*L«. *^<0H«k=Sr&. 02 fc^ 

U»>X(Staphylococcus aureus)WCUH 2 9*>£>SS# 

[00 6 7] Sft^iT^^a-ytCiJ^TFAB l£ 

Z\*>lZ±hb. *%»OFAB I (J, x/>f;l/-AC 

p w-r ? mnmn* y'*?mtmmmtzfmitji ( 

CoLTff^<XJtDNASflHigI2 [E?"J*^ 
1] £ij*3*l?lri*. **Ui. «S£fl^JfcW»«72 7.9 
9 k D a?&6tt 2 5 6 T 5 y&SsgiO* V^'?® $• =7 

y/\7WCt)i>'i l Jt7 • rjy(E.coli)Fab 

2]<DFAB I li, Xv-x'JfcT • 3'J(E.coli)xy 
-f*(ACP)l/m-tf(Fab n^X-fXT* 
n-y h9ttAK*#P 2 9 1 3 2W 5 /KK&lfcttgr 
4 4 %<0|^— ttti itf»6 4 %?>*B<K1±£::rf £ . 
[0068] *^HH<0^y^^U^h'(i. RNA. 
ilfra R N AW^SifcliD N A , M£tf. ?V3—~y 

?>*fl*-&;btf£J: c D N AHJtfys AD 

NAajBft-CftOf**. DNAIJ, 2*8**:(il#« 
l*0DNAIi. *>x®bLTi>tot>n 
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f-fe xxgfc <>Df tflifclfa— r < y?®X'h 9*3=S . 
[0069] jK U^yf - Ffca- H-rSBf^ftffi?0{i. 

S2 [ffi^is^i ] ic*sjifc>i?!J**'U3rf-F*>=i- 

tt (lafi) WlS^kL-C- HI [E5US^-2] CODNA 

U ^7 f- K * a— F . 
[ 0 0 7 0 ] 13 1 [WW* 2 ] WsK U^f - F*3- 

H£=i-F-r*-hEE*L OT&OitflOB^-fcEFJfcflH 

tf) „ UtfV-A|S£\ mRNA$SM*tfc^t* 
S-^W&iRJSrflltSlE^BIREWSr-a-tt (fcfcfU 

20 iskifmwzsm. mur&mmm&t&m- 

S«S*.-KU'<r^F^)8WbE5iI* < *»)^*<> -ti^ 
K>noc«>flMIM>»«AMc0rc(d:. v-^-E?iJ<imW 

>"y^,, (1989) ryms—T4y7 *7--t-i>' 
r^-r 5— ■ rt:/ • iM xxx • sTT'- if ■ jl 

t-ffv F - Xt—V ■ TXVtij (Proc.Natl.A 

cad.Sci..USA)8 6 : 82 1 -8 2 4CfS»§*lTf>* 

<1984) (Cell)37 : 7 6 7(C«t 0?8^$ 

iife>f ^7/wx>-if]fii^«m^^ yrt7W,z&$k-*hx. 
40 th-rtcffl^-r^. 

[ 0 0 7 1 ] fineLfc-I ktcj; S k . ^sBfl«l»T'fiEffl$ 
*lTti& r*U A «.7 , f-F^3— Ff*JKU5f^I^*^" 
F j «7)|§ii . U - F „ ^tc!3 1 [ E?0#^- 

2] tc^^n^rsysaa^^w-rix^^^on y^ 

XFAB I €-r7-F-TSE?«I$r-^tr^y^^U3f^-F 
5r3^-S. Zcr>mi. stcy^T'f-Ffca— F^sm— 

S) 3t<nf^-n:tsi^/i^{i#W^<kE?iI«r* 
50 »WajWWi:««PLfc»T*tfiK!;jt?l/*fKi 
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[0072] $ b&twm*. m i ] <m 

ST* 9ft. ti>m*>ti 

[00 7 3] i^tcWt^«<ot*»tc(i. 
fl±fef±**U&i:«>3r?M-f-t«ftm-Ut*. 358 

[0074] z<oM.izm L^minftizwz u^nta 
+t;t±, hi imfm*?2] fcr*$ft/iFAB i or 

[00 7 5] $&£J:oAfcraL^t=#*U*a{i. F 

ab isai. «<Kte. immiJ:x/y^^yh. a 

R«. iWML 5-10. 1—5. 1-3. 2. 1 
a*li0Bor$y&J^#ra-*-*-*E8l, Kktteli 

{itotm*&iyztvzmEi-i>. zix^co^z-mznt. 

Uv»l*« FAB IO^ttfeit/JSttSraSSgt^^^ 

*>ii. sj«£fl*»5rv*gii [i»ii#^2]<or5ysae 

?J £ £ »J - H £ 3 - H-T 6 jK y * ? U 5}- f - H 
•CAS. 

[0076] *&s$to£ u>stw«i. m 1 
[iBWi-2] fc:^$iTJtr5yBa;5>jS:*-r&FAB 
i #■ y *vr?- h $r 3- K-r s acy * 9 i^f- Yk f >% 

<ki.7 0%(3!-«7)dCUir^U>tf-H. ti«fctf±fe;Ky 
^^U^HtffitfflWr^UJf^^f-KTAS. 80S: 

?~7 4 - T^W-^X (Staphylococcus aureu 

s)DNAtCi03-K$n«.FAB I ^y^Tf- K£ 
7 9 U*+ H k^=5r< k 1 8 0%R-tf) 
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0%3^;Ky^7-^Ka*8£#*L< . ift<oO«C 
**U*#y*?U:>|-f'F«>+T. 4>3r<fct>9 5%<7) 

^rt^<i:L9 7%«0^^Sfc:»*L<. - 
tlt><?><PX'&'J?%< k t> 9 8%ii Jatf4?&< tl>9 9% 
Wi§^*^tC»*L<. S£(c(i^3:<ik9 9%<oi§ 

[ 0 0 7 7 3 $ £«>j££H L&tztt* U>&flcffl 
ti. 02 [EJ*J#^l ] ODNAfcrJ: 0 3- K$fL«i£ 

[0078] S^tc. *«Bfl{i. iBBWfc/W ru^ 

t, 9 5 %*{ <tl/»i L < li*Wr < fc t> 9 7 %<0ffiKtt3&« 
20 *Si&^tc^^W7 r y^-fe'->'3>3& t fft>fLSC:i: 

[0079] *fK^<o^y ^ u*i- vmfeizmLx z 
zx-zbtzmtzftx^htzztzxzt. mui±M 

Tt«tS*tTW»4*3MBjKyif^U*f-H*. RNA, 
c DN AiJ XXfySJxD N Affl<0/N>f 7" 'J -fe'— a 
y7D-/t LTfiEffl-rSdi:tc:J:0. FAB 1^3 
- H-TS^Sc D N Ati iVYS A^n-y*«|«$ 
ix. FAB Isa(^fc©J£K5flSaitt£:W-r&fl!l<Oi! 
firFOcDNAtJit^yyA^a-^^KSfi^S. 
30 ±E7n-71iHR(Cil^r< t h 1 5SSSrW^S . » 
iL<li, iRTa-ni. ^<i:t3 0«S^ 
L. 4»fir<fc<»5 0MtlrU9&. »«c*f*U^m 
-7li. ^<tt>3 0«IS«:WL. 5 0*^{i-?-n* 

[00803 FAB i ia^^es^fl:fH« 

«. BKnDNASJllSrm^T^y^^U^f-HT'D- 
7**^l«5-ii:&x^y--y^fc:J:9JMI3<i»*. »: 

3ryrf^^^3r^-H^ffl^SCli:tcJ:0. cDNA. y 
40 yADNA^lt«mRNAW5'f 7*5 U— #X?y— ^. 
>^$ix. ^-fy^y-Ok'O^fclTn-^M-f y 

y^X*-**>aWBWe5#i*. 
[0081 3 *»fl«)!Ky5r^U3rf-H*Jj:WJ^r 

■f - not. ^ic^HMBS-e^ y jr ^ - h'fir^tcw lt 

««k LTflEffl$<t^6 . S??#^ 1 «B^*»ft«»? 
n«:Bn«#3 ti XX/ 4 £iftt* y r/if ^ HT*i6 

*3WMWfyj»^u3r-f-Ht. *Hwa«tcieaUv:^ 

50 tcfc»7SPCR:T7 4-7-fcLT<$ffi-f<5«rfctcJ:9. 
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X - TOUVX (Staphylococcus aureus) Mfc^fii&MS 
[0 0 8 2] ,1?U* Ftt. J&Hi^W^S+il 

y^r* H^SrW-rs t # ) r $ /BrcfcStf'J^T?- 10 

F*3-FL»*. -hlEiWItl. Hffc:. f5S8ta&> 

[0 08 3] lo*7tJi-t*t£Lh<0ToK?iIlcat^$ix 
[0084] K-T & fc, *Hbb<04c 'J*? U*f - FfcL 

[0085]^f£#)B 

>^^7 ■f03>/*X • T T ?U">X(Staphyiococcus aure 
us)WCUH2 9»$-#tt^e«lrti, 199 5¥9fll 
lBt=2 3-fe>'b • -ef-*— • TVN'-f ^ -V 

AB2 1RY, X37h5>'H«t^3trt"3l'? 
^gyX-ir^- -f V?XYVTlV- T>Y ■ 
^f'J7- USf-'/H (NC 1MB) (CffftSfu N 
C I M BSf£#^-4 0 7 7 1 WttS-ZtLt:. F A B I 40 

[0086] «gE3*l&tt¥K±. FAB I DN 

A^trarCftO. ^fNC I MB 4 0 7 7 1 j b 

cor s y mm± . i c -t'*>ffi*i|<os£8rtg t 

[0 08 7] *$tt#8S±<o»£l!j5i£<o 
imm&Gm+z r^x h&ftng&Tx-mixt:. 50 
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*&&ZtL. 3 5U.S.C. 1 1 2^tOT-C^$il& 

j: oKc. &m { msmmmfrTt> &zt zmtrh t cr> 
xa*w ■m.m*r>®m. waztzutittiziivj*: 

$-ZtlZ>l><7)X'lt%^. 
[0 088] rtfy^Tf-H 

2Ctz*mili. m\ [EWS-^2] co«^rsyiSS 

F!£itt&ist&£8»FAB i^y^r^Kfcra-r 
<r>xhh. £fc*f6H8(i. r<t<?>co^u^r^-Hco7 7 

rjjfxybi . rMHttcj t>«fctX r&fRfcj oil 
ti. 11 [E^#^2] <^y^:r^-K fclJ^f 

uf^nr^ftnmmzjiiO&mtZtL^ 8f£«|feK 
[0089] *X01*>:Ky Ht±, Stft^dClj 

[00 90101 [BW*»2] t0^y^7*^-H<07^ 
^^h. g|9|E«si^{iS<a«c{i« ( i ) llifcW 

t>*Stco. *Jtfct ( i i > HHi^ti-tixlSLhwrS 
yKJSS^SftSSr^trtco, ifcti ( l i i ) ffi&X 

y ^r^h H^q^fb^ni. Mxtf 5^ y F<o¥ifi»i 
a^Tusfc«. ( i v) mar 

®frb%z&%x't>tiK*im%?mftiz&&ti2> i><r>t-r 
[0091 ] z<o&.izmL*mi(rmizift u^amcm 

tCl±, 01 [ffi^S^2] fc*5nfcPAB I<7)T$ 

yssiyij^^^jKy^f-H, -tn^^aai. s«k 

^tcWt*^o^tc»*tv^«cMti. FAB 1 

[ 0 0 9 2 ] Lv^^atcii. i^sr s ysrssMct 
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i; VX3.htlh<r>\±. mmr^ymA la. VaK 
LeuiSitfl 1 eC0«t»T?)2O<0SJL fcFu^fS'/U 
SSSSe rtiit/Thr^fflESaft. KttSKSAs pfc 
itTG I u<D£8l. T5 KHAs ni>«fcl*G 1 n@« 
Si*. i&SttJSSLy sfcitfAr g?)23ftMtAC^# 
fiSiPhe. Tyr|8K>a!*?fc&. 
[00 93] ?^fc^j5treLf£fc#ifcU^li. IS 
<S. iHSfi. 5—10. 1 — 5. 1—3. 2. lifcli 

offl<or$yissgaw--rss8i. X3fe*^(±ftnn*< 
ab i^u^Tf-HorsyKKm^rt-s^is 3S 
<ry$m. mmti£xm*ifrehh. zti^^Tn^. 

SWt'fc*. MtctfA Li^U. aUftftfffc&tMai 

[ffi^I#^ 2 ] <T>7 S yHBM£3T*-* si? U-^T-f - FT' 
ft*. 

[ 0 0 9 4 ] #SSBHcal? y trf H ti i I/jK 'J * * W 
^owry^rf-F (tt£j£SfeJ?yt:r?-F) tetffcffi 

2 <0.-K U "VTf- F i: ^=5: < fc 1 8 0 %tf>R—ft*J 
.fctfS L<«BW#*2«>sl?y'<:rf-Ffcd>«f 
< t <» 9 0%«SIHtt ( $ U< tt^Sr< i: {> 9 

o%<?>m-&) . $4»tc»iU<{iii5i|#-^2<o^y^ 
7"* F t^«8:< fc t 9 5 %OS«tt ( «fc L < ti^ 
=Sr<i:4>9 5%<ORH*) £*Tf Stf U'O'f-KfcS- 
*. ifc. «»Ky*rf-Ftf>HW#*HWc0«Or<fc 
1 3 0 T 5 yKfc<fcI/$ b\ZfZ £ L < fc t> 5 0 

[0095] i&mnr? 57* yh *fettH**Hi . ^ 

7*?-F-&J*fcJ: 9 ttJ&rSSg^lfU^Tf-FS-ISJi-J- 
HJ!<0;K y * ? P *+ Y<r>7 =7 y Y 4 tti-gfrfrJl. 

[0096] 75/>yb 

4&^£aflMI^* UiAflcffKctt. FAB 

jtr^yBt^-r^FAB i^T^^^htiiixa 

1 [K*J#^2] OFAB I *>£«fc £VW*ft<?>7 

[00 97] Z<7)££.mL. 7?/>^m. ffiifrDF 
AB I *y *<Tf - Ffc«fctf *<^a*ttif**»<**>T 
5 y~lH&f«>&flrcM&< -&t£<m CTAST 5 y 
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MEH*«r*- *#y <*r* h"CA * . 
[0098] 15127 7*00- F(i. r^jh.a«regiL 
TV** j t>orC&9#&. "«:*>*ffi!0>T$y»*Jfc«i 

«K y^7*f - f<o— sat fctt<e*L6tciifcdLfc t»«yci±5r 

LT ^ -5 *<7>* S V U 17+ F I*! fc* 4 

4. *&fc^*osKy^r^-Frt(c#**i.6iB^. >r-T- 

flWtt#*f*. La6»L«r*«fe. St®^77^yF 
10 «. *S i sKy^T'f-Frtfc:**^*. 

A^iU^Mi FAB I75^yhm 

ilf 'J ^7"f - FrttC*4ilS*5&BgF A B I jK'J ^.Tf- 
SH$n^:S«lOT— BS-C<079^^Hi. FAB I 

20 [0099 ] mzftt U^^-XVMi. 75/11 
-20. 21-4 0. 41-60. 61-80. 81- 
100. 101-120. 121-140. 141-1 
60. 16 1-180. 181-200. 201-22 
0. 221-240. 24 1-2 56lZ£*)z}— FSft 

[0 100] S^tteftteLt^^jC^htcML M 

1 3^HJ2 5. itt3 2-*«>3 9. »1 1 2— #}1 2 5. 
30 |«;l 56— *«J1 9 6*J<tlXt«j2 3 1-^25 2S:^tfX 
yx'JhT ■ ay f ab I^)75/^yh (CffllaJfKPSrffl 

AB I05feJS«Jf^S^S**«ft*. 5fe««^^ 
01 [E5»I#^2]«0r$yKffi^*WfSF 
A B I #y ^Tf - F 4 fctt**i !><?>&m± feltlWHc 

7 5 ^ y v t» 5t*g^Ji»7 9 y f o» i li ^ 

H8:Ky^7-^-F^«?^«lt4^. ff*Ll^#y^7*^ 
FT»&. 

FAB I<0flKtWi^»i«filfiWftt«r«(iSi:^S7 7 
50 «tcti. FAB lor/W7r-4 > ^*5«kt^r;l^7r 
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btiiV : ^-?-^-h&j&mt£ ( r<-^{g«j ) % 

( r*->-«i£j ) . 34 

[0 102] C^)jfiWHbT*F4U»75X-X^hfc 

B I <0SfeS£#tt tortus. C0)£(cHU 3S3S1 
-M8. M26— M34. M39— M6 1. M70-M 
80. M9 5-SHI107, Ml 2 7— Ml 3 9. Ml 6 
2-Ml 7 3t>J:tfM2 0 7-M2 2 0l;:«fc9BJ£3;h. 

rsyRS-^at^-s. s^tc. 8cSem9-mi 3. m 

19-H»25. M6 2-HM6 9. M8 S-H&9 5 . Ml 
4 1-tM1 5 6. Ml 7 3— Ml 88. M2 2 0— M2 
26. M2 3 2~M2 4 0tC«fc>5B5£$ft&®8ctt. * 

*Jt. SSM8 0-M8 5. Ml 0 8-M1 1 2. 
M12 0-*F12 5. M17 8— Ml8 3fc«fctfMl9 
8~M2 0 3l;:J:9B£3*LSSC«li. ^-^IRl**^ 

ot%tt>tn>m&zmLb-r&. ttz. jismso- 

M8 5, Ml 0 5-iMl 10. Ml 2 0— Ml 2 5. M 
138-M14 3. M14 5-HM15 3. M17 5-HM 
180. Ml8 7-iMl 9 2*i«fctfM24 0~HM24 5 

Z>T $ S®m<.t:imt1'Z> . SHSM9-M14. M2 
0-M3 6. M8 6-^M9 8. Ml l 5-H&1 2 9. M 

1 3 8-H&1 5 2. Ml 6 1-HMl 7 9. Ml 8 5-HM 
19 5. M2 2 6-HM24 0. M2 4 9-HM2 5 6 iZj: 

«y£M2~M8. Ml 4 -Ml 9. M3 6-M8 

6. 9 8-tM1 1 5. Ml 3 0-HM1 3 8. Ml 5 2- 
M16 1. Ml 8 0— Ml 8 6. M2 0 6-M2 2 6tJ 
J:tfM2 3 9-M2 4 9£J:9B5£$*i6IB«{i. ®fc 

&T$smzftmt-?&. «sm 2 0-^4 0. 

M43-ifi62. M72-M93. M102-Hfrl 1 

7. Ml 2 8-M1 4 0. Ml 8 0-M2 2 0&«fctfM 

2 2 8-^2 4 OtCiOBS$ilS«acli:. T/l^rPI 

L. M1~M10. M27— M50. M60-HM72. 
M9 7-HW1 1 0. Ml 5 8-HM1 9 1 . M2 0 8-HM 
2 2 0 t>«fcVM2 4 0-M2 5 2tC<t OB^$n^S« 

***mt-t*. $4>fc. SJSM3 8-5 8. M7 7- 
M8 9. M9 8-M1 14. Ml 3 0-M14 2. Ml 
90— M204. M208— M230. *>.fct>'M234 
-M2 4 6 tc«fc 9B5&£*.&»*S(i. TOIHM**Ofc 

%*.bixhT$;&sm*Vtwni-rh. «§£M34~m 
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6 2. M9 8-HM1 1 2*iJ:tfM2 0 6~M2 2 2fcJ: 

h. SSM3-M9. M14-^M2 0. M2 5 

-M33. M38-M60. M6 5— M88. M98- 
M 1 14. M 1 2 0-M 124. M 1 3 0— M 140. 
M178— M185. Ml 95— M2 2 8tJ «tt/M2 3 

6-M2 4 7 tcj: 9B£$*i.ssBS(i. whimsm* 
a. c:o^7^77Ti$ffl$nt^i> tmj <r>mz. 

[0 l 0 3] ££>K*f;*LnfH««:. fab If5«§fi 
<Ott. FAB Irtit^. ±%$¥m&tti:m<7>%&$: 

20 'J'vrf-h*. 0Vi.tfxi/xUb7- nU(E.coii)xy^ 
(ACP) fcf. Fab I 01 CS 

[0104] *£ffitt&fe. ttfc. Mifc07 9^ > h 
30 trn— H , r*#llit^U5rf'H. 75^VNta-H 
U 7 ^ - H fc/ W ^-f .-KU 7 9 \s 

[0106] miiwja-cu. mttx&mizx o^u 

A. h^Wi^ygy, h 3 ^tJil/ 

50 k«. WLLxmx. m*m*.&tt±*mw*j}*?i> 
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[0107] -ra^putf . z 9 nut. m 
mtEim^zmx^ix%t. -mz. 7*9*$ f<** 

?^K®i:tf>*t£<*4Hc*stt£DNAi: LxmAZti 

&&miWj!&aX'*>*) . 3M£gfcte#JHtfrC*-S. 1512 

2 *«R N A * fc|±D N A »7 -< ;PX^ T2& 0 & 
&. mlB^^-li. WK'VfODNAiJit/RNASIA 

{JDNAfcLTifflll&#tc#A$*i*#£. 7r-y 

lflfJH«AfcS3^£#*Bl$«CJ: 9ftA*fc(iSR94 

[0 1 08] £6/£fc:HU «>«<»T#*Lt**> 

tih x v?? y cutis u»* x o cms 
ttKmzvnmiiz^KisxftmmmmiZ'&tj. ss 

ttfflz^tf-izxvmtSiZtihfrztz 

[0109] z<r>AizmL*>&fit u^Jtwrca. ^ 
tfi-izxiftn&atfftbtiz. zcoVfnmiii. m 

m^m^mwmmm: t <dx-s> o . mre^? * 
wsziinzirf-x-bz. mti&h&xtmmito 

[oiio] *&?«Mi^*.6*ifcft±flStt*. «t= 
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FO&JECiS Ltc h<nxh & . 

[oiiii mtbx&m&mL^rf-ti 1 . *w»ku 

10 4h -MAo*. utr 'Ms*. /tjK-/<i>4/l* 

z(Mmizxz>%mtzfmzti&&. ^-u^^ 

[0112] ias=5rDNAie?iiti. ^K^arrffffl<o 
tc:. ISS$^DNAie?«i. l SI*^{i-efLaJi<o$(l 

. i <7>amzimztmz>®m& it/^-t ? 
-^3>irm±. %m%iz&$^ztiT*>*)ftmm:i> 
ct)-c*s. zn&izmLx. ti£xfimtm*m^x¥k 
30 %i'<??-$:mm-r&(Dizm%%iimi±. &t<fm% 
<zi±*m2timmm:L<7)X'f>z>w. *r^iv>v?t>. 

(1989) r^Ei^f^— • 9X2— —yy^ T ■ ^tf 
7h'J-- (MOLECULAR CLONING, A LABORA 

TORY MANUAL). m2)R (3— /H« • X7'jy/- /\— A 

— — , -^-3-^ ) T-#^f¥#K;:^$ ftT o£ 0 

[0 113] ^K^^-(Cfctt&DNAiE^{±. fi»U 
(fmRNAlc^iSr^-r-ST-o^-^-Sr-t-tr. a^^t 

A/PLT'nt-^-, Xyi'Jt7- 3'Jlac, t 
r P fcJ:i;tac7tlW- S V4 0*JWfc<tl/fS 

<7)z<ommx'<7)imi,zmLrz i><7)#&<mktixti o . 
[0114] %^»iefij(i. i£^Bgi&fcJ:i>'» 

50 tSSHSL tiJ:^K^®«fc{i«IRffl^U^y-A^a5 
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stmt. m§Rznz>xy<7+F<n&mz)&%iz{iLnL 

ions] $t>iz. ABSHiti. ftmrm&isxvmL 
z*khwmi&*&*nt. -mz. $.<cr>%miizg3& 

nmma=F. vyuvv-ti&tguiL&xvimtrMm 
-§-&zttz£ t )mm-&. 

to i i 6] mmnzx/mm^??-^ — wttzmw. 

.TeojStWU misf- 
it. L< Ji 1 Si^ti^nJSLhwS^^v-* 

[0 117] ^BJiNW^ffioift^rtcieiRS^a^^D 

izmxzti&z. m%%m±<r>iWiMizte. mmmm, 

• x-f 7 < au^a«DB. Alalia. Mi(fSH*Wfiti 

mcm\<r>mmzi:h^)^T^ vmimm3it:®&izM 

[0 118] ££>fcf¥*Ht~t±, *^t±*^. loifc 

«35«j£S£-r6. -Ifi^fllSSBjli. 
flia^ASfu^:?:?-. MsUfr^XS Fi^«»>>f 

fltsnwas fe(c, Mx.imwzmmL&& iote 

[Oil 9] TfTJK$nTV^<5C^<^^-S-WfcLT# 

*»£>A**rfi&$rpQE7 0. pQE60fcJ;tfpQE- 
9. xh7^^'-y*»<5>A^lg'5rpBS'<.^^-. P 
hagescript^^—. Bluescript^^— .. pNH8 
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A. pNH 1 6 a. pNHl 8 A. pNH4 6 A. t>«fc 

3-3. PKK233-3. PDR540, pR!T5 

>'3&»4> A# "IflS^T pWLNEO. p S V 2CAT. pO 
G44. pXTlfcit/pSG. &£V7T—-?isTfr 
^.A^tipSVKS, pBPV. pMSGfeilXp 

<tt^t>^r^h'<o0Utf«A. ISft. 
[0 120] m-^-f^i. f^fi^o^-^-^ 

^h?r«A-rs^yxo$iBBaifa:(^fttiir) ^t^. 
zo atj > n^mo-^tt^^-^m^xmrn^Brf 

nwewsc AT«i^tc J: otaitiSfiff * . znmmzm 

*H->2-3*X**-li. pKK2 32-8iiJ:^pCM 
7T*>£. *5m<r>ltVJi.9V**Y<r>3m 

30 £0®%tZ&t>tlZ>yn ; E—7- : $:i>&$rt-Z>. 

[0121] 18miz£hXV Z VVttYtSklfXV 

^r^- ^^mizmLtzsmmm^myci^-^-iz 

{S. JC^xUtr • ny(E.coli) 1 ac Iijitfl ac 
ZtJit^rn*-^-. T3tsit;T77nt-^- 
gp tTut-y-. 7A/PR,PL7nt-^-i3 
«fcl^ t r p 7Dt - ^ -tfih h . 
[0122] Z<n>£lzm^X&%%W&W&^y'a*i 
—9~\Z\t. CMVHDB^ST-O^— HSVfi^ 
>^fT— If/ot-^-. ^Wfc«fct^fiyfflSV4 07-a 
40 ^— . i/hn»>'f;ULTR(7)7nt-^-. Wx. 
{^^^WH^-f^X ( TRSVj ) OT-n^E-?-. 

[0123] m^m^ff^mzm^ji^ 

K.9 9 -tUm. m±^V><? ?-<7>mAtiJ:V&&z& 

w&mit~£m:mfn±. $mRtz&vz%mimT$> 
50 «?«ia. «i.(fi«sjaaiia^^<iT^R^^ia. m 
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[oi24] m±mm^msm<omxit. » yw.fuv 

izXthyyxyx^^ay. *H-*yVtmmzJ:hh 

7yx7i?y 3 y, mnmx. «nn-f 
-i yy. wmmx. fsmtwrnnmnzj: onhtim 
h. mstmte. %«r>®m5ms~j-T)\s, muz? 

-b*X£>(198 6) r^—^-y? XV-/X- 4y- 
tl/^A7- - t^^UiS—x (BASIC METHODS IN MOLE 
OLAR BIOLOGY). «J:WA^-y^4>. (1989) 
r ^1^.17— • ?o— T - 7*7 M>— • 
— j-T/Uj (MOLECULAR CLONING. A LABORATORY MANUA 
L). 352IR <=?—/Hs • X7"'jy/-A-A'-. 
hU— • TUX. 3— /PH • ^ ■ vv-A— . — 

[0125] m^mmiz&v&mmizimmijm'cm 

0, *f&^<ODNA«S^>£g|S$ftfcRNA$rfflU 
^-It tA7';t/7;t, (1989) rqemf.a.9- 

• ?o-->^ r • 7*7 h 'J - • (Ma 

ECULAR CLONING. A LABORATORY MANUAL). $2JK (3 — 
/WH • XT'J y? - >ws'— • 7*7 h V— • TI^X. 
3— /H* • XTU ^ ■ ^ w\'— . — ) (Cie 

[0126] hwc. ia«!x^^^-«. aaise 

(£. mtz. 3-*x*/'j-byy8^tHf( rp G 

S. SiR*nig$r-e-#-fc:t±. x^x U t7 • 3 y (E.c 
X • *Ub*>oc(S.cerevisiae)<7>trp l&fc^jtobS. 

[0127] i^3S8t£tt£ J: s*^^*^?*-?- H 
Ja-HnDNA^i, *<x.yt\yif- 

tiD N K<r)i,xftm&&9tX'S> 0 . Mftft 10-300 

m&£m*>&ttmw*>i>. xy^yr-nMizit. b P 
ioo~27o vimmAwmiztm-rz sv4ox 
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[0128] * 9 \,*+ Htt, *&Pi*>jK 

10 5. U*y-A|S^S{iili. %MZtLhXWT1-V<r> 
miittittiZ-ttZ AUGlzftLX 5' T't>&. -f&tz. 

-g-r. 'j*v-Ais^-ajfi3[t>j:^§Bi6AUGfac^Rtr 
i-iu^^fm&os'^izmmzgmztix^z . 

[0129] mtZtiXi? yw&tA^mmv-* 

%tt&i'?'+nsim&2ixtzxv^y-+\zwz&?&t. 
20 tmh. ztitynzsri-Mixv^T+vtzbiXim 

[0130] #u^7"f-Htts &m&i&. mum&? 

tit>te%m#t,z&vz>fflmftmffl5Tt>&. 
u^-^ y^^^ti . * o <rmmqc& -rsmmz 
^m%fm7v7*)yfr^<nms@m:&ts. mm. 

EP-A-O 4 645 33 (A±^mn«i^WL2 O 4 
5 8 6 9 ) ti. M/nyj ^7)-^5f^jS«(0«^ 

^yn9%\izHVth F cgStfti. rfiSciJi^lBrT'^ 
(EP-A0232262#gg) . flfi^. ffl 

fem£tt±®B\X'<7>mnzbr>x& 
&itm<?)tmtLxmmztiztsr&Tf>i>. mm^jL 

50 X'it, ML-5<7>Ty? *-Xh*ftf£t&t:*X7>nxv 
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D.<*»h<». (1995) >»— T7t- :*:7' - 
1/^*7 — l/aZ-yaVj (Journal of Molecular 
Recognition). 8$£. 5 2- 5 8*S«J:tfK. B/WVV 
h < 1 9 9 5 ) rnf . • • /NMtfos/tf 

tSXh'J-j (The Journal of Biological Cheai 
stry). 2 7 0g. 16^. 9459-9471 H# 

[0131] *&mz£&XV X9ls*+)*tiJi1f#V 

KUi. X^xUtT • 3U(Esche 

richia coli). t^lVX. • X^'jX(Bacil I us subtil 
is)j$J:t^yHE*7 ■ +•? 4 A >J+rJ> (Salmonella typ 
hinuriua)#<b&. a?^=5rS3S<0^jL— K^-r-X (Pseudo 
■on as) . X h U7*h V-f (Strepto«yces) iJit/X^ 
7 4 on «y#X (Staphylococcus) i>£/££<O.Ifcfc:fl3L 

[0132] i*MWT'i±$,&tfim5Z.w%mt lx . *a 

it/^O-^y/^^-pBRS 22 (ATCC 
3 7 0 17) <OjafEf£4r£3-tflfjK*>r $ Fft>&8 

0UfcfpKK2 2 3-3 (7r-7y7- 7t 

mi (7t3^ nMtf7?. vfr/v. 

V^S". 'J^^-Mfl) dil^><OpBR3 2 

[0 13 3] m%%m3Lft*:B'mSlL^ ISiffSrSS 

[ o 1 3 4 ] zmftMMf&zm&i* m t < fssufltc 

(19 8 1) r^^j (Cell) 2 3 : 17 5 tffiKSflfc 

$*BR«li^I&ocos -7 54 *i£tt 

27. 3T3. CHO. lAi: 8K2 9 3*3 it* 

[oi35] wLMasft? mm&* 
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5'7v^>-^-^MS¥Bi:^2:*^S. Ctf).! fcfc: 

-?vvc&£tfiU>>%fWHrii. sv4 0xr7'fxa5 

fib&>61S* Silfc D N AKflfc J: If S V 4 0 jK 'J Tf- 
[0 136] FAB ItfiJIT'f-FMt. 0!l 

ft?PVh/77<- ( THPLCj ) tfM»C(£Jfl3 

20 as?*«c±j»t*FAB i«iaifcrRW-s«:F 

[0137] «HW'm Ftt. ^RfiH&tlk 

[0138] FAB I.-KU^^U^f-HiJJCt/jKU^. 
r*-Ktt. ««=3r3Sifl&. fttcFAB Itofli^tJj:^ 

[0 139] tfyjr^Usff-KUttg 
40 **-F*ttHrt'*FAB I^y^^^^-J-FOffl^tC 

fct=*5<tS fab I <^««iitc:J: »9 . ^o^Bftcjn*) 
$ilo. FAB Ija^«:t>oS^«J (C:--C<i 
«(ciAj:li. «^^c«t»^J:ODNA^^T-«iai$ii 
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( 1986) r ^f-v-j (Nature). 3 24 : 1 
6 3-166) . RNAafclicDNAtafc. Rt^ 
2jT«ffl3il*§£. -0!£:LT. FAB I£n-h"f 
&«Kfc:fflttW3rP C R75^f £ tiz «fc 

0, FAB la&tt&£Zft&B#H&*iJ:tfjMff3*t. 
PCR£ffli,*&fc. SEE**. WtzqRUBI. fcJ: 

£*s?ts«. mmoNAzmHsmmFAB i rna* 

tlliXmt LXWLfttttm&F A B I T Vf-fe y^DN 

AKflfvf 7U ^ XSitS ^ b tzX 9flS2£*t» 

[014011/7T U:x*iB<jrPi$ .fctX^SSl^S: to 
SMK^fSJORflJMIitt. ilfilDNAEW^fcriO^S 
3*>fc. ?n-WtDNA«m±. ErUtfJDN 

tmfimwmu. p c R^jsssrflyii *fc(*gf«>iiMi 

2*8PCR^£fc»ifi8*PCRK:J:9£ 
J*tm£l*«8M^fcftCflUJI£*.*. Eflifcjg 

C0141] DNA&mmmizmKm&T-ffiSite. -st 

1^co^ifcte##&T. y/Kcfcit&DNA:7^ 

yMfttiHUc J: OfBS^nff^ . K#f*)IS$r& D N 
A79WVHi. A&6DNA7 9*'.X>'h*}&ttft 

tti^emm&fejmztzi ±&ttmmmtz x on 

£y/lrTBjH3;h.&& (0U(f. v-fT-X^, ( 1 9 
85) r-y-^jt^j (Science). 2 30: 1 24 2# 

[0142] i*:. tt£fiHE(c*sltftK8l%ftIi. 
I^r— tiBWWteE. W£*f U 7 1/7- tffc-fcZ/S l 
fc(ttl&ttni9i£& (M. 3 7h^, (19 8 
5) rrni'-f^/- *7 • 1- isa-riV- TtfrS 
t^xyx ;rr • If • at'ffv K • -*f- 
— y ■ *y • T-XU^j (Proc. Natl. Acad. Sci., USA). * 

FAB 



(19) tffJJHF 10-1 74590 

3 6 

*85: 4397-4401) tC«t 9 "9! 

[0143] «^DNAE^ttai(i. mt 

RRIflrJtJI^B ( r RF LP j ) ) ^flyflfcit/^VAD 

mtzMx-X. S@%S3IUt^in situ »Wfc:J;0«iaj$ 

10 [0144] 3tS*3£fl(±. 0Uff D N ASM2fc£8&: J: 

fc£J:9. RNASrJta-rS. mRNAtCti^S— M« 
fc'W 7"U 94 X-thmt^&hXV zfjt 7 H 

r^-fv-KyiJti. *S|t5!c9FAB \9vt*9 
ScODNASflftS-^vt^-jfcSfU,. 

li. -HRfcdJ«5r< fc 1 1 5i«gtSSa»4>j£9 > 2«8r< i: 
20 ti3 02^U^J: 9fc'5 0&gBgS££-**$£. 

[0145] *%^)J»^fc:*Jtt43g^PSr toiffl 
«^^S«tC<|:»3DNAK;l^-Cttaj$^ 

mm. *m&.totszvmmt&t:istt (ztit> 

^(i^-W«9^PCR$-ffl^Sii:lcJ:0 (1M*£. 
(1986) r^>f^-^_j (Nature). 3 2 4 : 1 6 3 
-1 66) RMett(CJMI3*Lat. RT-PCR<ii 

A. 0!x.Jf^-VXJf^^i:^c:RT-PCRS-figffl-r 

SO*t«ffc:»iLU. RNAiTttic DNAttifc. R 
tBW. PCRi^iRT-PCRttffl?^. - 
WtUT. FAB I Srn-H-r^KKtcffltfW^PCR 

^[^ft^Mti. IM«g§^DNAS:Sca«tg|^RNA* 

yiiti. u .-k^ ^ uT—ttAmi£*t:iimmmMiz± o 

[0 146] 



[£1 ] 



3 5' -0GCCT0GAGATGTTAAATCTTGAAAACAAAACATATGTC-3' 

4 5'-CGCGGATCCAATCAACTCAGGTTGAAATATCCA-3' 

[o 1 47] mi754~?-it. mm*t>tmztit:t&%i5QKm*e>mtzti*;FAB i DNA<?)««afc:ffiffl$it« 



(20) t^SH 1 1 0-1 74590 
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5 , &XV/tt:l*3'*i&)*tzmiZtit:mi(oy'5<( ait/DN A&m&fc&iztiaz.X . 2m&mt£Kin s 

toip^Mmztitim&F&mmzti^ *comm % [0152] w*.?* F«d£ 

tfftbtmh. im^t, DNAEfl£isit4SS*S£ </uo»5££-&tr. «llfiti«tixa«(cti»t4 fab i 

[0 14 8] U7rl^X»<^fcJ:tf5588gSt£W-*- *fi$»fctt8L*:FAB 1 *>'/<c?jrafltt%au<<c 
sa^raoSWI^i. itt«DNAE^«(l^St:J: 10 /^«Hi-rSfei6<0*^cj:s^B!TW«^&li. W^. 

i'M*. ^SWDNA-b^^h^ai-r-S^COTn $*Ufcir££HC:B»t£:? 0tttf*f&«9J?)FAB 

-T'tL-cffiffl?^^. ci^^oami. pcRfc l^y^n^^mmzmm^trnhn^am 

2#»PCR£!ft**:{i«E«iPCR(=J:9 9WAy7»t'T. tt£W*S:&8e£. -^xx^y/ 

i*. man$mw& 9 u*+ ntc x zismttrm*Mtm. -c^el 1 sAW&t um©£*<^. el i sa«^ 

tmm&£j:&&mmffl&i&jmiz£t)ft*>tih. xit. t-r fab nznmm:tm. &£L<u*s 

[ 0 1 4 9 1 d n As?n^fciii^<ae^s^ii. ^o-^/njt^sjt-rs . $ ^ *y ? o-^/mk 

y h<o^$^wmi&<r>m&m!r?z ifctcto *-*-«;ttc{±. «aj^rte^i^g. ffuaittttt. tbt 

NA^v^OC^Mi, £3:4 DNA7 5 ^OO' [0 153] E L I S AZ92XE* . fS«*?S±/)» 

*ixb<n&wmMztz\i&ftumgjmzz.*)?k M,n#n? nt^-t tmtoimt*. m 

n&yMzts^xwnzti&z (Mz.tt. vit-x x. mzmm?y'*?m&&imtfi>tiii. im$m? 

4»s (1985) ff-IX^j (Science). 230 : y^Mffitif^OLmr/^^ ^t-f >*jl<-^ 3 >- 

1 24 2#«a> . -rs;ttJ:o-f-*t^«rad. ^y^n-^/Ufit 

[0 1 5 0] ^ftSCfcttSEflSttti:. 30 «c*Dlfc:*>v%T'f ^ A ^-i/ 3 vt5i:. ttitntztf 

I^T— <=B&»fc5£. 0Ulf'J;tOf:?U7---tffcJ:r/S l 'Jxf i/yit^S^FAB I ?2"t?JCA<&*i 

(M» zi>ybyt>* (19 8 tf -eftfc* y * a-ivH»tttaW&-a-*-£ . y * 

5 ) rroy-f -tisnl-tv ■ 7*fS n--*vl'!Stflc*mfift&J: Oi^T BBM>3tf"<sl' 

-•y • sl-r- T-XU/TJ (PNAS.LSA). 85 : 4397- FAB I KIS^Lfc^y^O-^/PfittoWfeftli' 

44 o i > £«fc 0B8^>*Hc$n#s. -entcu--K-^-m«s*^-r*. %tvr?l«te»tf- 

[oi5i] *jjgD n AE?jo«iaji3«j:i^/ ^-ctfrSrtt^-rs . Jtfiwawft*tr^* 

3 v. y 9\sT-mm. flswwua. ®«d n a -ifctjtfcfcai t-c f a b i izm^tttzm^it^i^ 

LPj ) ) <0f$fflfc«fcl/yyADNA<01^if->'7'O y 5£<0jfflfSI£*)(t&f&fe*li. ISR+tW^FAB I 

U^O^Br^CftoT. 02 [ffi^#^ 1 ] ^Ef(S- [0154] &£#tfimt. @*^«t(ctS^$-l*-/iF 

^U5^^f-H<0563K«tn{i. ifiVJ9V*f-Y »^»^LA:«iai$ii^e^)a*<l«^+<0FAB I 

tfpcR s rt-pcr. .** ? ur—enm. y- [oissux* 



(2 1 ) 
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ft. &t:te*<nmm;£fi:lt*tit>£%m-rhimte& 

&mt bxmmzti. *iuzHLxtrL#tf&mztin 

S. Ztibcrmmi. Bftttftfy^o— f/Pifcli^y 
?u— fivmkXblVkh. 1 

[0156] *m\<rWft£.tt&fh* y*r*t<fc:» 
LT££Sftfctaftli. *y^:r?-h'£flift£IIS?aE9t 10 
i L«it hfc^fflfttc^y^rf-F 

ftfcfitftte. 'J ^.y^h H S ft s . ^cnumx- 

j^gtt^'J^Tf-H^fttC^^fiiftSr^JiR 

•rsotcflemsft^s. tsiajiftti. **>sKy*< 

CO 1 57] *y?o--^tftft£«jt-f&*£. i£M 
*/^4>-iS^£J:9^$;h.Staft£ti{!^&Ltf) 20 

(i. 'W7*y F-VfiBff (3-9-. G.£. (197 
5) r^f-^— j (Nature)256 : 4 95-49 

7 > . h y tAi: BUMS' w ry F-Vj$» 

(1983) r^yoy--N->f 
-j (Imunology Today) 4 : 7 2) fcitflAfc^y ?a 
-:T/Wffift£»iS-*-£fc*>?>EBV-/W7*y H-Vg 
«(3-/H|>. (1985). rty^a-t/l-Ty 
x<^-r-f-X- r^H •^•N'^f-- -fe^K— J (Hon 
oclonal Antibodies And Cancer Therapy) <£. 30 
R. UX, A V3-!tfH?"yK. 77-96I)*«ft 
*. 

[01581 1 *JRiftt*>Wft{zN L"C«h1rSta:8«f 
(*Eftl*m4 9 4 6 7 7 8*!-) li. *^<0^6gEStt 

* y ^r* YWk^n lt i ^satiiftS'SSJ&rso^a 

ffil<0£*i»ft. W£tftt*>««UWi, ^f&BJkOfegMtttf' 
'JW HiftCM U t a--7t-f X K (Ait) fiift 

[ 0 1 5 9 ] ^T^- FtBSfttt. *l£W<0^^j|ia 40 

ftj *>ilte. ^HBici^^wt^Bi^^y^rf- 

[0 160] -L-IT'ffifflSft-CUS rftgf^tc*^^ 
*>ta^»3H+-CCSEffl§<t$i:. taft*^Sftfe«ttX 50 



tm¥ 10-174590 
4 0 

[0161] jJfU^rf-K. mtl*imtt£t:ii*&& 
;Ky^Tf-r-'££5gfl:«:tt-5-U$£. inMlt. 0»Rlf3 

tf^miiSr/pr sxbsa) i fcti*-*-/w y y< 

7h^^7~y (KLH) fc^-££*lf#£. SI&hL 

[0 162] (1975) r*-f j 

(Nature) 256. 495-497) <0;Sr££ffl^£ 4: . 

w-g-r&^fc^j; *y?a-^/Mfift£#;»-r&^ 

4 7*y F-v«UB#£fi£$*t£. 

[0163] i Si/t(i^-iifeUico*3iw^ y ^r^- h 

[0 1 64] S^LT. 7r-^x-fxrix-fiae$: 
^ y — = ^ $ #t7tiA kfrt><r>>) p c r*M(S v 

«rfcoCiftiifE^* { aS«S^1#S (7v*7r-f< 
— . J.<?>, (1990). r*-ff-f- J (Nature) 3 
48. 552-554, J. 4>, (199 

2) f^MtfVoy-j (Biotechnology) 1 O. 7 

79-783). z.ixb<nm*<r>mal}&*tz. &isA> 
•/7y^tc;«j:oestiFSii^ (;?v?yy. t. 

(1991) r^-ff.^.— j (Nature) 3 52. 62 
4-628) . 

[0165] WKT+\*HXV/*t:tiM'&9yW 

[0166] ma&if y ^rf- h $rm±<?)^s«fflfit/s 



4 1 

£*i?34>. MttffifS^WCte. «MS*J. ttOSW. -ft^W 

[0 16 7] *v*<-7+v&w**:tit>$:zmthmm 

KfumtLXBimZtL. ZKtzttLZ tilfctfmik £ ft. 
[0168] *ftW<r)EMtzMfST&XO A i'r+ Kfc:*t 

fi/cffifWi. # y ^7--?- h g mz^-t & . zo-fmx- 

[0 169] maiLtibZHzZ&b. mmfon?? 
fjtyhtfmmZtllit.llimt* MrH)150000 

7. Atsl:VrA"y9'yy+ A (1988) ff^xy 
X j (Science) 24 0. 1 0 3 8 - 1 0 4 OCEtt&ft. 
■COS. 2ocofitMte^ttH^-f^^^S^-. £- 

[0170] *&08w«;fcti. fflfflw#sici 9 . 

(fKAJ^ut^y ^n-^/Mftflcf-? suit- (3—9 

G.£>. (1975). r^f-^-j (Nature) 2 
56. 495-4 97) jfcfctifflBU^gL Wittti* 
-&*>-*7-f y^'J-. Wi.tfhj.-X. W.D.&. (1 
98 9) r^xy^j (Science) 2 4 6. 1 275- 
1 2 8 llztmZixtei><?>i:m^&Zblz£*)mMZti 

[0 1 7 1 ] «F* L<1±. ftfMi. *%^K'J^7-f-h* 

fcttS I9iefit«c«r =J- Hi"* D N A* •/ v-o^tcj; 

HE^iftfflfla. PUtf^XC 12 7, V-7X1HK 
H. 7^"f--X;NAX*-0BJ|fc. 



(22) 10-174590 

4 2 

lih^X^'x^y^ffift. Wilftr-yK A£. 
(1989) r^^-^-j (Nature)3 4. 7 6-78 

fcT^XS H. /^-f 3X5 h'fc«fctm 

[0 172] Fab77^>-Hi^. WitfX/'f-f 
^Srffll i&WFmmiZ ± ~> X F c F a b gWfrF 

10 WiSft&S. 

[ o 1 7 3 ] l< «. tjL#tt:i**<?>mmmt. ® 

OffiMtt^ovIiBentarityJ^ttffla (JUSt^T) 

(19 8 6) . ^>f j (Nature) 32 1. 522 

-5 2 5*^(iT-^Xh^. (1991) rysV^T- 
?yuy-j (Biotechnology) 9 . 2 6 6-2 7 3^18 

20 7t-fXK (thft) j Sfift*. 

[0 174]^«{i. rta-Tt-f^Byjfr- 

i— -ev. r.^>. 1992. r/^^-f^yn^-j 
(Biotechnology) 10. 1455-1460) tflgfflS 

*. 

[0175] *f^(±. «?LSj»iBatc*t-rs fabi^ 
o«TT-«MWf u ^r^Yb wiuaiBfla* ^{±issi* 

[0176] i&<ZM&&Mz&\,*X*miXV 

f-HS-fi^^-s^-. *f*L<{±ja^ixai^. eu 

tf«5^<07*7X SHDN A<7)H«ait ( «7 */U7 . 
(19 9 2) - ^E/l^ • >?x * •/ h (Hub Mol Gene 
t). 1 : 3 6 3. W h;l^.^>. ( 19 6 3) >>NA • 
^ • -fe/KHim. Gene Ther.) 4. 4 19). ?$Sfi*>^^ 
40 ;N-?Sffif*fcDNAtC<fc6#£f*:«xy^y- (*7- 
<^>. (1989) ^.yq^-Qi;^ 
•^r$Xhy— j (J Biol Chen) 2 6 4. 1698 
5) . yyBW/^»7A4:DNA<0£ifcjR ("Cy/x- 
Xf<-tiJ:^yi7 > PNAS. 1986:83. 
9 5 5 1 ) . a^WW'J^V-AWD NA^MA 
(^^r^>. (1989) r-y-^x^j (Science) 2 
4 3. 375). ftW^"?- H {*>yt> . (199 
2) r^M^-r-j (Nature)3 5 6 : 1 5 2. T'f-feV 
~?=7*?Vt>. (199 3) r DNA • A'^Dy' 

50 -j (DNA Cell Biol) 12: 791) fcil/^a-^ 



( 
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(1984) PNAS 81. 5849) £tt 
-lCt±. CMV, RSV. SRa. TH->^ MCK, 

[0 1 77] f^*)^. FAB I fctfJ-TSiaft 

*». FAS^/cliFAB HPjRggtt&fcliF AB 1% 

^law^ffifflswts. fab nii/c. sateE. 

SI££. TOR&) . TfuISsffc (01. #18. 
«> . <fr»3& (01. 3&H3M>l<i&jfc) . MfcSSSJfe 
(01. #i£ttTJff. MiKWL JHgf&HWS) .CNS® 

m («. sum) . brjsss (01. iraa^. gasa*. 

IS. R«rtlfc. falEl^J:tf|RSl«Ufe. - » 

ajitmms&m (0*. sfisajtL ^rtttfe «t trass 
iftis. iStt^a */?*£<£#) . («. khuHf. 

ffetfIR*. WtKSSfe. *&&££*$) & 

6Lf^#iJj:t^ll!faSS (01. J»JfllttB302fe. #ttJfc> 

to 1 781 fab i mmsstk. maims. 

tt&ife) . TSmmk (0»J. SKL HflSffi) . 

(01. sKfett^wiffiife) . mttxmsk Kimr 
m. kris**. mm&xm) . cnss* (m. suet 

*) . HR^Si (01. BR^fife, fSJRlfc. flflgffe. W$ft 

'gmk mmn&. &fi&*5£t/&mmmm. must 

is a '/?*££#) . &m%sk (01. I». & 

J:tflftnftft (01. BufiU4M«)Jfc, #ttlfe) 

[0 179] fab 1 IS^JH^itXiaje 
*ftffltt£fc. fab Hc^-TS^. 0Utt*£& 

GfH'nmj&mz&m-z. fab iKgH^-s? 

W^ft. 0!i.tf^tt^^/^®S:n-h'-r&jS^ 

S. H?ie#^0|{i. #<^7_ A 7;k mtm 
Vftvh* (1991) t*lsvb • ytihaivx ■ i 
"y ■ 4 J±SV1 is — j (Current Protocols in I ammo log 
y)l (2) :S5*|ClBft3JVOi&. 

[0180] 0Utf. S&Si? o~- v^d. .loafltyo 
ArtfrtcflyBSftftS. dO^tc. FAB lizfrfti-t 

RNA$rF AB I (CJ&OT*Mbft>&»tU cDN 
yX7x^^ 3 y$iiyt:aua«:SaFAB l&CT. 

(fab 1 a. jfcswtids-fbi^ttajfa^sw^^ 



23) *#BH¥1 0-1 74590 

4 4 

8BJB£®J£U FAB IOgr&$r}»5£-r&. «r*i*>«0 

[0181] lt. flssv^rvm. ttiflattif} 
«». 0<m*^*«»g^'rsir : p. 0ftoi«^a»7»« 

m$v»»( rpAGEj ){cJ:9^ML. X«7-<;UA 

rfr^nbtixTssm&mzm^&zti.zx'o. cd 

(t^H^tt^HF. 0fitfFAB II^-tt^COFAB 
20 [0 182] T^^^-Xh*j«tVr^~Xh-«^i3 

ti. FAB I**0^«i^6<rt!8|g^®T$-fr-S.-fb^-!Bj 
Tft*. T=f-XH*. FAB I**^«S^W«eg 

[0183] 0Utt\ «8Baii)c^r. 0<x«M. ttllfixv^ 
30 u-T^fctilfflJBa. i^Jl^^iStSWi, fab 

B. MitfFASgBA«FAB I fci OHVi^llV 

S§<lS^rT?r^t-S«!Ba*^!»ii$^S. FAB 

^)#^Rt*^±#ttT. 1nieilp r &$rSISFAB I 
*HiT, tth-h FAB I tS^tt^ fc fl^CWt 

^■tC^L, FAB I tmtfr*W3.®&lzm&LT 

[0 184] m&ffjTzf— XhtiXtfTyfzf— Xr-<7) 
FAB 01i.tf«tt^i:«Ulfii^{i«S 

=5r«iija»a t (Dtssftmmzm 2 x •/ * -^<ovs 

ttS-S^L. FAB I&fettFAB [hHtM^ 

^6. Z<7)ZtiZ^\XmmX'f> t )m>^2j< y-^>^ 
■V-^fclU. AMP^7-/HS^^7-t. 'fjTVf-V 
50 >*7l<*£fi*.X:M y^f-FM*4r«m2^ x-fe>^ 



(24) 



888^10-1 74 5 90 
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[0185] FAB I T>n-Xh{Zffl-r&®£.& 

<7>ffl<7>mu. 8t*imma£izmLti3iftT. fab 
ifc«fcifi8#wry*=f-*h£8i*££FAB ii^ 

ttJB^fcliffilUFAB H££tt$H t fc-&***-&SI 
£#rf*£8rC&S. fab I (40UfcfftSf1igi*$*t 
f§. *wtS3l. IS£tt4HP{c*S£;*fi*:FAB 

x vn^imwnmztmz . 

[0 1 86] xrV—ynZ^Zfflcnmte. NADHO) 10 

- >-tc t> tvc 7 o h c o Acoftt) 0 tciffiffl* 
o A i fc{±? a h ->v- A c P «0iS7ctcm-S £» 

*sxv7u- h o -y^zmmrz&xv-zrv hmsz 

to 1 87] m&ttTyn-Xblz&^ 4c9HHiKU^ 
tflS^ttfl^PCfcOft. FAB I f*aRSttSri*3M*-r 

^FAB I JiitSifctiOFAB I 30 

[0 188] iffiwry^^-xhtii. jES?>5:&i«s 
^:?-?-F*-tti^:r?-Fttfc^#;fc&#. 

ywjy™ (rat. mrzwitm^K 

&tJ. 40 
[0 189] 1BXDmimTy9*-XblZ^ T>1-*z 

yxfrt-tfhh. Tyf-ty^r? yuis—zm^&z. 

•fe^x&ffite. Mxlft*/. J. (1991) r- A 
-ntSXf-iJ-j (Neuroche«.) 5 6 : 56 0, 

^■f^^jr^u*^^ x- rx- ry^yx ■ 4y 

tfc7-X ■ ^7 • y-V • X^X7l/ -yy 3 yj (ou 
G0DE0XYNUCLE0TI DES AS ANT I SENSE INHIBITORSOF GENE 
EXPRESSION). CRCTUX. l/O^ 7D'J 50 



/(1988) -CttftSft-Tk**. 3&M*XJ&£(i, 
0Utf '.)-£>. (1 979) r*;?W . TS/vX 
• Ulf— ■ f-J (Nucleic Acids Research) 6 : 3 07 3. 
7-—-^ (1988) r^iyxj (Science) 2 
4 1 : 456. fcitf^-A^. (1991) I"1M 

(Science) 2 5 1: 13 6 OTtttt&fVt 
6. ^tltiCO-JimZ. fflffifi<|DNA*fe{iRNA-^iO^ 

5'Bg*HfcgfrJHi. ££#71 0-4 0iSSjkt^ry^-fe 

yxRNA*vzf?7is*i-F$:mmT&cnzfmziT- 

fE^HSi*fc:ffitilWfc^:S«rfct«t 0. fc^iiitXFAB 

RNA* »J=f *:?lor?-FJi. mRNAk-fyf^-CA 
-f^y^XL. mRNA^iiFAB IiiCy-vr 
^-F'VWBlRfciSBrf-S. M^-U^^U^Htii 
Jt. 7^f •O'XRNAiftlJDNAW ^ f#t^ 

S*U FAB l<7>!kSii£m.±U$&£olzMmizim 
[0190] T^rf^x Mi. E3SWk:fr«Uf 

(0«. SJB. miRftt) . 'DfiS% (M. ®S5tt'DrtK 

hks) . cnssss (ft. issistt) . as^id (M. mm 
. &&*vtfim t &mk @ 
% (ft. neimm. Amism. *m&. mm 

[oi9i] hhtmiizn^x. *5wc-ti. 

BB^ti. i ) @m^m<r>vamMmm'? hv -,7x? 
ywat ttmmtztivztamn-'? ho<v?x? yn 

mm*. mr?us^-n^> ^-t—ecoo ymc*mm-h 

ZtlZXZ. FAB I^Wt^^g^mASiHBiaffA 
*>jt»r (a— fe'>-w>f (1 992) r-f^ 7x 
91/ sV ■ Ty Y- • 4 S *— 7M — J (Infect. I noun.) 

6 0. 22 1 1-7) , i i i ) mmis^Bm-hm 

fUWOJSW-e I* 0 */9X9 yn? 0fc £X/Wm& fab 

i ?y<7maiztnf&wmmm<7)i&tti. *>£it/& 
tz\t i v ) fctE£m.nftm£Kim<mimtmiz£z> 
m-^toZft&!m&tiV&mi<?Mim&<?)imiz 
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[0 19 2] r Mi. EIBtttclttgL^tS 

3- b"t & D N A R?J£ fcti * A V-viViffi,; i fc 
{i#m RN AOffij^oaiRffiitttSWSrfflV^C: tc J; 

[0193]^7< /k* • -f ^7;l'X>'-fe'(H. inf luen 
zaeh Xi^x'JtT nU(E.coli)tii:^/l^E^9 • 
f -f 7 A U >7^ (S.typhinuriu*) kr*J^TSl«lP*fc: 
±9 FAB I WTS ygffl^###£;ft-T^6.r fcfr 

*%HBtiois«3fi.4FAB i *<gswt sns 

#i.^>iXTUS. iD^.T. Fab lM(Inh 
A) ifi^ -zjaWrV^J* • •y^a^o^-xOfcrcobac 
teriim tuberculosis) TPUgSfUfc. FAB 

1ftf'j:xI^flc#LPS4^i££|HWL (7M(19 
87) (J.AntiMicrob.CheKjther.) 2 0 3 7-4 5) . 

lps JiJ8lfii^S14H^T'» * £ . *m»i > 4 

>-b*^-catt*-»fl:t^FAB ltfmtotznztm 

[0 194] *79+y 

fab i a fcti-£<o:7 afctisai* 
s^fctci 1 ). mmmtm^ ntzmmmm. mz 

x ? 7 < n n y # x&Sfejffi £ * i» S Z £ tr-^iJ^mz 
SrifitT. FAB I t.?ci±%0)7 Jfjtyhii LK.it 

[0195] **&BJ§«o£&fcJ5!l<0®«{i. i«IUBm±tc 

JK^DNASr&trlfllftiFAB I £fcli-e.r*»£>ri 
- H Star? WV« «r^O«J&atd«-rs <><7)T*> 



(2 5) ttSH¥l 0-1 74 590 

4 8 

[0 196] FAB I Jfcli^y/XVHi. & 

»^ffl«^^^/^©li. #4L<ttS4>tcffiK1S«' 
•fe* (GST) ifcte^-f-tf?? bssy— 1\ 

LTfftflLfi-*. ^l^yA7S«7 
[0197] FAB I(Cjtf-t«ftfilC«frSftfl^-«ft 

AB Ifc«tt^*!aE5flRftttDNAS5«IS-&-Offljft!fi9«,. * 

**L£<0fflifc(±, -tf-h»7£>. (1 996) r^iy 
(Science)2 7 3 : 3 5 2£fetB$*lTH6. 
20 [0198] *SEJKiifc. «SE1tffi*t?yA7f 
Z»%%mi*£^&tttt<7?+>>mmZ&lr?&. * 

-5- (ffcT. S!fl*lF*J. BRA. *rt^t'Wiilt$r^tf) $ 
nic) fc-TS 8K£-fr*&6*tt& ±r/#*ttiMfeltfi§ 
I*£ttffift33k ^(f^T^T/Pfcitftf^xfcifc 

*)®%tz&fZi*ti®h. 

[0199]*4S«FAB I t&SLX*MlP>Km 

»^>/V«^79^^hfeJ:t«B«^wc^tt (0« 
40 5 0%^fe(4-?-n«rai.«>i£Mffi^ttS:*r-r-6) 

[0200] |gj£ft 

*&ttm&toizmi-$>t><?>Tf>&. -r%h-h. *%mr> 
xvirmt. mm. mmttiit^m^oiSr^izfm 



(26) f$UH¥ 10-174590 

4 9 5 0 

mMBrnz'Stt. tmamt. j&s*, 8offia%utT£*ij£-rs. 

f^^hn-^. ^U-bUy. x^y-zpfcitf* [ 0 2 0 6 1 Attfc&^--f 52&£#<01Bffla 

ft^tfA'&ibtffc*******. RR^£*l.&;bftT'{i$r K/H4. 0.0 1-lOmg/kg, AIA<)[:U 1 m 

[ 0 2 0 1 ] * y h Egf#. <I#fc:j&aT£ 9 . «f5£®flctf>$qft. «t 

-r. mm£M&£.wftmiii,<r)3m. &m£tzimmz 10 10207] piiet'U *fcui. n-m>4 y h . 

iBSis (imtsi) iz&ttztmz. t>&mm&m$*<?xiL&tzmzti&7 : >u x&*> 

[0202] FAB I ^ttfaiBWofiS^S frfr* J r'W xtti* MZlfAJMB. ^ 

Hm*y ht>*»8fc:J:9&ft£ft.6. Fab l*j«tlX >-K i«gS*f-f/K l$8flW*JK»iS*r (CAP 
S#S«BBa»£<OFAB I <Offlffi«c£|i^&t& D ) # -f— 

DNAM^ll/'fHf-i's X*fctt^WV« (t/ [ 0 2 0 8 ] #?ftnJitf>fflj£«rti, ftfcx'U *<7>J$A1[ 

•y Mi, FAB i»<£?/*Ws'7«*$J:tf*<Offl|i3 £J: Ott^S*.**. ^mm^U xifi^izf>i>m± 

c o 2 o 3 1 s# er)^mmm*'<-zfcif&cr)iz&m-r& ztizxo. * 

<a<^b^fij. 0<itfi&sffl-(b^ffti:ftcitffl$iT.#« . [0209] 2>«n>w8mm\t. immsztuzmte 

mmmte. mzmzimm* hp, eh. <o*&£, ^kus^^ k&zmfmffit&miwa^tz 

[0204] mm&£Mt. Hsieif jssjsffi mm> max^mm^m^^yh tot tt«ttfi£^-offl 

(c. fleiftftl*. ^=5:< fc i# 1 0/z g/k g (flcfi ) co 30 [0210] H<Jiei&S?fc:J!jn;i-t , *W&smj6!M±, ft 

8mg/kg (#fi) zmx.%^&XlSi5-2ti&. *f* ^Srffljt-r*fci6^«W!il»Ii: L/C, *5«t tft££fl»H 

l<«, t$tx,£v>i&£, ffl»4. i Bizmi ou&/ TOH&zftbt Lxttttttitrnzmmmx- 

kg-filmg/kg (ffcfi) TftS. fi3gffl*«. S O^RSffltiHR^<£fflSfl^S . 

O^^StOtr*. <umi£tcte%E3im.$:rS.-rtfr&l m s/m i~l 0 

[ 0 2 0 5 ] teflEfcltStvC. ifett^B&fcUT. ^TS&fiS mg/m 1 (Dm&X'&lEth . V7+vmLMt. »I8 

n^fc&irtmtLxm{*iztz¥zti&z>. %mtL 40 sauc^^fs^trs^cffifflsa^. 

x . ^waffl, Wi.(f«c«. * y-A. a- [0212] ^R&^stcra^-Sjaa^CifflSti, 0 . 

wsmimiimt: wrsemmmmutt:. mm ^. mmjcmtzt:. fab ifywmittxmm 

tecommamfr. mux? 'j-^tcumsmm. m ^w^^m-t^itxoBmm^tLxim^tmh. 

Mieffl<«4. »*!tf>M*icLT*>i%~tfj &tj«t^/*^(4iitco^-ciatt-rs. 

9 8%Sr«*L^S. $^»tcaS«4, ZtlUiWfflOto 50 [0213] iBS^^ffi 
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i *$GB¥ 10-174590 

5 2 



5 1 

fab i^y^i^f-H. .-K'j^rf-H. tfU'vr 



*Kr*ST:f-XhiiJ:t/T>':P=f-XMi. ffUtfhXhV-. RNA^W5- trill. t6£lf/3- 

Timj tWflxhZbtf&\^wm\izto\,\x. 4y m-yru*-*-. fctdLztie>lzm%.2ti%\,i) 

mztiftz. *mite&mi* mm=F&mmt Lxm xnzw mmzti&zmo'yj ^ttrnt-^-c 

Wc*fLt««c-CftffiJ6^«:^$-ti#^. (TK ) ro€:-^-t>J:^B 1 9r*)\,X*74 foXTn 

[0 2 1 4] 0>U.tf. <l«c*»^><0«lUB{i. ;K ^ft^fcR^SftS^tT'ti&u. 

^SDNA£fc{iRNA£J:9»<^is£i^fcttSft 10 e>%m=lklzli'>x\m&%h(r)X'hh. 

<x^x-x¥*mzti*:mmi. wirw&ga. [02 1 s j «^»;^rf-i«*3-H"f-*«a(«»«i 

3ft*flHtt:ttft3*i19&. MB*, tt. *£&7trc-?~0M*T r K*36>*L6. tefflSft 

y^r*Ffc3-K"f*RNAfc*trl'ho»>-f/P;*tt ^&jg3=5r rot- 7f/'?'f^7ot- 

ms&ijmi±%m9t-x't±£<&t>tLxts*). *8 itiiiirot-^-, witfiM h^o-M^x 

Wiztiv&*ti(*<?)mmt* ciziZTfiZtix^&ftm* <cmv> rnt-^-, Rsvrnt-^-. mm& 

[0215] mmz. mmi*. 3*9MMna«&<z * 9 *w yrnt-^-. &y 3 7 9 m-^-. t/u-t" 

e^x^iaak:#swfs. i&mr)*?^* 20 tv/Dt-^-, -^-f/pxttf sym-«f7Dt 

ifclrVC. UbnV4l\sXti3&mmiteMmZtl. *3S XLTR£#tr) . fi-T?+ym*-9-* tiXXS 

mtz. ztibcotkmmmi*. m^&^iti^tiz [0219] uho>(;^r5x$^^ffl^ 

j;ot> tm&4 yt'xx'&mrx^mmtzttL. # u x . yiz&mmx-tz £ t *c «t 

^Tf-KiM yt#X'¥8&Zim&. fifftfrifefcrJ: D# 30 0. 4 soMHASft.* . b^yxy*? v-h 

53r&<*, *%HJ^I^rt§*»4>S^fc:J±S^a^ P . (19 9 0) r h *.--?y ■ iS-y • t^t- j (h 

tOT&S. uman Gene Therapy) 1 : 5-14 t3Et&$ilJtE 5 0 

[02 1 6] ffifEWl^O^/UXttT^XS F<7* Is P A3 17. Y-2. Y-AM. PA1 2. Tl 9 

-Afli§n#SUho^ /kXfcli. tn--*XS -14X, VT-19-17-H2. YC RE. YCR 

SHUFf^M A'X. WW£St*74H'X* I/Ma^/PX. IP. GP + E-86. GP+envAm 1 2t>J:tXDA 

Wx.tf^xp&jKnMrt'X, /\-<4iajjB'M/i'X. lc N-fe/i^ 4 ztihlzmfeZti&MfX'te* 

^/UX. fcJ:(/^Ma^>f/l^#fcSa^ £;ft&t 40 O^-i^a:'. l^V-AOtefflfcit/CaPOiifc 

R&fiSfrSrtt. -JUMTCtt. Uba^>( juxTvx mtfi*>t#+ Ztit>l,zm.mt2ti&\ m&X'tt. Ub 

[0217] fine^^-ti. sKyirf-FfcfHUs* <t»*. 

S^rAoiaiL^i^iiJjliKTjra^-^-Sr^tr. ffi [ 0 2 2 0 ] ^-b;W5'f yit. m/teXs hn»7^;ux 

TR. SV4 0To^-^-. tiJ:r/S7-^. ( 1 9 -*-6&KK#l («»t,^T) *&X/Cir*&. JX^T. 

89) ry^^^-^xj (Biotechniques)7 : 98 ^>H»n«> >f /WX^ ^— {i. 4 >'b'ha4^(i'(>'t* 

0-9 9 0(Ciaa$*t/ct>i:ir>f h^/ro^>f;UX (C tfT. ^«^fljfflllia^©i$AtC<£ffl$*1^5. ^®SS 

mv) 70^-^-, twmnru*-?- (w. n 50 A$<i^s«t«BiB«. tfu^T+bZ^-b-tzims!. 
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Wi. K3f#<ai8. IBK^»Jl^tfteiailMfclHli&. IF 

nana. tsa^ajB. ^vf-y^jawMa. rts 

[022 1] 

[0 2 2 2] ^ TOfflZtiX^Z^nmiZ^^X 

)V"/9h. (1989) ■ 7X3— 

y : T ■ 7#7r- V — • (MOLECULAR CLON 

ING: A LABORATORY MANUAL. 55 2 IK, 

[0223] TS§©tWC^?iX^g?S fc{±a(i£T . 

4Xftm±. VArfrvrt*. (1989) r^nf*. 

5- • ?0— ->":/ : r • r- U- • V-^T/Uj 

(MOLECULAR CLONING: A LABORATORY MANUAL. &2JR. 
3— /UHXT'J y^Vv-A— ■ h y— - TUX. 

<<0ffiO##^3K. 0tt.t*y?-rA'&(ZJ:&. (198 
0) r i?^U"f »/ ? • 7y')>X • t>"*f" — -f-j (Nucleic A 
cids Res.) 8:405 HZ&VY&Ttfxn— ^HklfiFV 

r^'j/urs wtum&ah ( ""pagej ) 

[0 2 24] ftia£;h.T»-*5:VM89. 7^y-y3y 

*^r-:fe\fctf0. 5*tg<ODNAtCO£#7l 0m&<OT 
4 DNA«J<f- tr( ry#— tfj ) SrfflivctrirtL 
fc. 

[02 2 5] HJfefiffl 

-f ori y^X • T^U^X (S.aureus) FAB 

i j&m^mnax^smm^. 

flflj*^ 1 £>fc-fcD N AK?tJ£*P$- 4 JK'J * 7 L- 

Xv-x'JbT- a»;(E.coli)^ttSX^7 
juayfiX • 7*'7l'''7.X(S.aureus)WCUH2 9<9ffe 
fe«cDNA<0?D-ycD7'f r^U-OSJiJ^**^^ 

SBfetfA' , Cm^7<OD7AX • T T 7U»7X(S.aur 
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eus) WC U H 2 9 OflLfil LfcSS&fciiV A V t**T*«c 

[0 2 26] E^H^-l-C-^&rtJ^DNAiiflS-m^ 
TFAB l?yW3£a-F-?&# , Jj(?l'* J ?-b' 
£?§6fctf>. HSWtC{±x^x'JtT- 3U(E.coli)i 

U»7X (S. aureus) WC U H 2 9 COlferfeffcD NA(0?D- 

gW-'JrOf^I^f-H. *F4L<iil 7S#irt:<i-£*L 
io J; o \ t, <otro- y-r S . friz . rn- yfc 1^— cd 
DNAS-to?o-y(i. ^h'Jyy'iy^ii^ffl 

v— fc«fc 0«r d LTf^S^cflS^iO^a-v^r 

3t$ixfc^tt2*«DNAS-ffl^-Cfi : ip^i.. 3SMi=5r& 

7fl"y?t>. (1989) r^L'df jl^— • 
20 ^ : T • r- l>— • ^-j-T/Uj (MOLECULAR CL0N 

ING: A LABORATORY MANUAL. 312 JR. 3— 1\, bxy<J V 

y,s—*— . h y— . ru-x. a— )VY7.t x ) > 

yj^-tf-v-a ^tCiSX^ >J--^^1 . 9 0i>«fc 
^3gtt2*«DNA«ffi<7)K?il^l 3.7 0#f8O . 
[0227] (^Ciotli. l«nx?7^03 7 
• T?W.X(S.aureus)WCUH2 9 DNA^t 
tf 2 O t tt±*tl&±<7)7 O- y *^#^^S5lJ^ 
f-^Jffl^^ttiO. K5i|#-f-l(c:titt«>ifitgD 

(S.aureus) ftWCUH 2 9 ( NC I MB 4 0 7 7 1 ) 

[02283 ami 

£*bj&d n a tmzm lx mmmizmr? z ztizj: 

— b'ti J: If D N A.-K V ^ 7 - ^ £ i: tc «fc 0 * 

40 1 1 kbpiaT^DNA^^^^HSr^Frtt-L.. 
EcoRl'J 5- JOX. 6. EcoRI T^]»r$<X7t 

^L. ?4 77 > J-&&mtrmiz£')'*>Yr- iSL. 

(E.coli)£38fe$-£!>. 7-f^7'J-«:8£J(6W^^J: 

[0229] ^2 

^ifflJBDNA2r4S<0«iJBB»^ (Rsa I . Pall. 
A 1 u I ti±V B s h 1 2 3 5 I ) <7>«*^;fr£l;:J: 0 
50 a54W9(CjD*7rlllL. ©«iflWr^tc«VM>-^ XTrBf 
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h. EcoRI 'JX*- £DNA£9-fy— i'si'U 
&^T'7 >- h IrE c o R I TiJJBf SiUt^ ^~ 

^'J-tXyx'JhT- 3U(E.coli)£:ggfe£Hi-£. 5 

co2 3 0] mmi 

FAB lSP3SStt#« 

FAB I?yt?ft«>j81&±. SSfcLT?Oh/4 
/W-CoA£fcli?oh/-</t'-ACP£fflV* (A—*" 10 
5-£>s (1994). r^>— jj-T'. /^?J-a 
i^/P- ^SXMj-j (J.Biol.Che>.)2 6 9. 54 9 
3-54 96) „ NADH«0i8StC«}:£34 0nmT*0) 

?nh/U-ACP (Km 22/xM) cryfiW^ ?u 
Ny>f;HCoA (Km 2.7mM) J: 9 t>ffi*Ufc&@ 
T&»5. ^ohy^-CoAtei^Vj&^A^-Tigr 
*S (C6146) . S^nfjKU ^mSHtti. RMttfiH 

Hi)R$^TU6ai%«»fcrJ;S2SP9^B£tcJ:0^S 20 
[0 2 3 1] m&W3 

X?7^D3.y*X-7'>l/^(S.aureus)FAB I 

fclfl««:«»g«teiftfcAfi.. /NttciMtt-t. ffitto 

£#:7 7X3fc:Afi6. 79-X=»**BSfc:U S<3I 30 

3£fc2>ifgigs&, #soaa^«wa*w.5. 

[0232] ttsTflffllK??-*. fB9l$*U>75 40 
[0 2 3 3] SfcFAB I£fBBU#SFAB I D 

r*yh<ws&*>ism:t>ifimrz>. «u.«. 5-m 

aiSS: D N A.-K V A *X9mt 5 £ J: 0 » 



*fBB¥ 10-174590 
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*JHbvcNt£S;fi.ft&. yjofr-ti. T4 DNAUXf 

[0234] O^-fc-f^eifil^^ -f /t-XtSU^ 

J<-/7X-y}5jLXfFAB I77^yh^-«|CS 
oU T4 DNA'J#-*'£ffllvCiI*rr&. 

[02 3 5] /^t-^^Bi. 10%4=lfiLffi(C 

s) . 'ui^uyjuj:^hU7h7-f 

v — ^/PXEMft (DMEM) £*mTIUIt&§t 
T^1B«ft(C^J|tt««. FAB IjMST&'ff'*?? 
S*«tl5fcr«I:»?^< y^->''>'^«lflB^Sp;A-f-S. 

fab iis&^5-*ttS3fett»>>f/wx^s-. 
j^fotn/jv^hrtv*-¥y7ms&t>*t>mt>t>. 
[0236] mm%mi&$:!kmmm£.tux.. mm** y 

ifcwc. *»il8*ifeJ8ii&Ji!vvc. »tf3f*ffljgl 
*>6Rfe£U j^C^fi;*ft*:*gifc£-f£K:A*i.6. 0© 

BfcjfcU lft3£frigfft£r&fc:Aix6. ^'fA-x^ftWi^ 
*§3\ ^tf^MBa^!^ £ ft . Sifting 

tsfustv*. MWKtiite. j£±ffl(3jge»Aiifla$- 

S«?-rs«:«)COSS?^rfig^:v-^-. n e o */c 
[0237] <KWC. a€K^SfP$^«34^HBJia{i, 
ffBU. FAB IHMtl. 

<r>^mai.tPS3&i)^^x'h'o . fi!o-c-5-ft^>tffeieis 

[0238] 

[itfm] 

( 1 ) -ttffifg 

(1) tliBA: P>X5 ! 'f/l'. 3>a> 

( i i ) f6H80**h: ilPabl 
< i i i ) fifllOR : 2 

( i v ) mi&n&m 



(30) 
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(A)£55A: XS^^-fy t'-ftA-a-rff *<A)ifcii#^-: 60/024845 



(xijie^iea: mm&m 

Met Leu Asn Leu Glu Asn Lys Thr Tyr Val lie Met Gly lie Ala Asn 
15 10 15 

Lys Arg Ser He Ala Phe Gly Val Ala Lys Val Leu Asp Gin Leu Gly 

20 25 30 

Ala Lys Leu Val Phe Thr Tyr Arg Lys Glu Arg Ser Arg Lys Glu Leu 

35 40 45 

Glu Lys Leu Leu Glu Gin Leu Asn Gin Pro Glu Ala His Leu Tyr Gin 

50 55 60 

He Asp Val Gin Ser Asp Glu Glu Val He Asn Gly Phe Glu Gin He 
65 70 75 80 

Gly Lys Asp Val Gly Asn He Asp Gly Val Tyr His Ser He Ala Phe 

85 90 95 

Ala Asn Met Glu Asp Leu Arg Gly Arg Phe Ser Glu Thr Ser Arg Glu 

100 105 110 

Gly Phe Leu Leu Ala Gin Asp He Ser Ser Tyr Ser Leu Thr lie Val 

115 120 125 

Ala His Glu Ala Lys Lys Leu Met Pro Glu Gly Gly Ser He Val Ala 

130 135 140 

Thr Thr Tyr Leu Gly Gly Glu Phe Ala Val Gin Asn Tyr Asn Val Met 
145 150 155 160 

Gly Val Ala Lys Ala Ser Leu Glu Ala Asn Val Lys Tyr Leu Ala Leu 

165 170 175 

Asp Leu Gly Pro Asp Asn He Arg Val Asn Ala lie Ser Ala Gly Pro 

180 185 190 

He Arg Thr Leu Ser Ala Lys Gly Val Gly Gly Phe Asn Thr lie Leu 

195 200 205 

Lys Glu He Glu Glu Arg Ala Pro Leu Lys Arg Asn Val Asp Gin Val 

210 215 220 

Glu Val Gly Lys Thr Ala Ala Tyr Leu Leu Ser Asp Leu Ser Ser Gly 
225 230 235 240 

Val Thr Gly Glu Asn He His Val Asp Ser Gly Phe His Ala He Lys 



(BMS: 709 X->i-f7yl ; ■ O-H 
<D)*H: <^yi/lV^~T 

(E)i2: rxvt&m 

<F)*W?#^: 19406-0939 

(v) 3ye A -^-ii!^Ko^r^ J r-A : 

(A) Jffcfr^T: fU^vH 

(B) ayea-^-: I BM5tfttt 

(C) *M/-f^/yXfi: DOS 

(D) V7h->x7: 7r-XhSEQ. *74VY-*?X 
• *<— $Sa>2.0m 

< v i ) imWT—? : 

(a) mms^ 

(B)aj«B: 1997^8fl28B 
<C) 4HS: 

( v i i ) ftff&mT-f : 



(B)ffilBB: 1996^8^280 
( v i i i ) ftffiA/fW#ffi« : 
(A)^mT: y'S^xH7-H Ft 
( B ) fitt*9 : 3 8 8 9 1 
<C) m^/WRS^ : GM5 00 0 5 
( i x)fU3$a-^-y 3 yffl«: 

(A) ^M: 610-270-4478 

(B) fl/7T "/?X : 610-270-5090 

(C) fl/7?X: 

[0239] (2) EJWf-lCrafStiWR: 

< i > wimim. : 

<A)H§: 256T5yK 

<B)*-f7: TSyK 

(OMcOR: 1* 

<D) r-tfOS-'*-: mm 

( i i ) fl-^rMT* : fyrtfft 
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5 9 6 0 

245 250 255 

[0240] <2> &m#^2tzm-r&mm: *<o&?>»: 2* 

( i ) WM¥m : < D ) h.itoi/- : ffl& 

(A) ^$: 7 7 1(SS» (i ^VADNA 

(B) * 
(x i ) $&t<n§i&: ffi#I#^2 : 

ATGTTAAATC TTGAAAACAA AACATATGTC ATCATGGGAA TCGCTAATAA GOGTAGTATT 60 

GCTTTTGGTG TCGCTAAAGT TTTAGATCAA TTAGGTGCTA AATTAGTATT TACTTACCGT 120 

AAAGAAOGTA GCCGTAAAGA GCTTGAAAAA TTATTAGAAC AATTAAATCA ACCAGAAGCG 180 

CACTTATATC AAATTGATGT TCAAAGCGAT GAAGAGGTTA TTAATGGTTT TGAGCAAATT 240 

GGTAAAGATG TTGGCAATAT TGATGGTGTA TATCATTCAA TCGCATTTGC TAATATGGAA 300 

GACTTACGCG GACGCTTTTC TGAAACTTCA CGTGAAGGCT TCTTGTTAGC TCAAGACATT 360 

AGTTCTTACT CATTAACAAT TGTGGCTCAT GAAGCTAAAA AATTAATGCC AGAAGGTGGT 420 

AGCATTGTTG CAACAACATA TTTAGGTGGC GAATTCGCAG TTCAAAATTA TAATGTGATG 480 

GGTGTTGCTA AAGOGAGCTT AGAAGCAAAT GTTAAATATT TAGCATTAGA CTTAGGTCCT 540 

GATAATATTC GCGTTAATGC AATTTCAGCT GGTCCAATCC GTACATTAAG TGCAAAAGGT 600 

GTGGGTGGTT TCAATACAAT TCTTAAAGAA ATCGAAGAGC CTGCACCTTT AAAAOGTAAC 660 

GTTGATCAAG TAGAAGTAGG TAAAACAGCG GCTTACTTRT TAAGTGACTT ATCAAGTGGC 720 

GTTACAGGTG AAAATATTCA TGTAGATAGC GGATTCCAOG CAATTAAATA A 771 

[01] 02 [SM^l ] <n7$VZ9\s*+Yfrt> [02] < an*y#X - r^WX(Staphyloc 

mtZtlflX?? < P37*X • T^l^X(Staphyloc occus aureus) FAB I Z9\s*+}rWfl&7Ft 
occus aureus) FAB I <D$t V +*Vf* H frTfrf' (S??#^ ) « 

[01] 



tsz&m^ 2] 

1 MLNLENKTYV XMGIANKRSI AFGVAKVLDQ L6AKLVFTYR KERSRKELEK 

51 . I/LEQLNQPEA HIjYQIDVQSD EEVINGFEQI GKDVGN IDG V YHSIAFANME 

101 DIjRGRF SETS REGFIjEiAQDI SSYSLTIVAH EAKKLMPEGG SIVATTYLGG 

151 EFAVQNYNVM GVAKASLEAN VKYLAIjDIiGP DNIRVNAISA GPIRTLSAKG 

201 VGGFNTrLKB IEERAPLKRN VDQVEVGKTA AYLLSDLS SG VTGENIHVDS 

251 GFHAHC 
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[[22] 



1 


ATGTTAAATC 


TTGAAAACAA 


AACATATGTC 


ATCATGGGAA 


TCGCTAATAA 


51 


GCGTAGTAOT 


GCTTTTGGTG 


TCGCTAAAGT 


TTTAGATCAA 


TTAGGTGCTA 


101 


AATTAGTATT 


TACTTACCGT AAAGAACGTA GCCGtfAAAGA GCTTGAAAAA 


151 


TTATTAGAAC 


AATTAAATCA 


ACCAGAAGCG 


CACTTATATC 


AAATTGATGT 


201 


TCAAAGCGAT 


GAAGAGGTTA 


TTAATGGTTT 


TGAGCAAATT 


GGTAAAGATG 


251 


TTGGCAATAT 


TGATGGTGTA 


TATCATTCAA 


TCGCATTTGC 


TAATATGGAA 


301 


GACTTACGCG 


GACGCTTTTC 


TGAAACTTCA 


CGTGAAGGCT 


TCTTGTTAGC 


351 


TCAAGACATT 


AGTTCTTACT 


CATTAACAAT 


TGTGGCTCAT 


GAAGCTAAAA 


401 


AATTAATGCC 


AGAAGGTGGT 


AGCATTGTTG 


CAACAACATA 


TTTAGGTGGC 


451 


GAATTCGCAG 


TTCAAAATTA 


TAATGTGATG 


GGTGTTGCTA 


AAGCGAGCTT 


501 


AGAAGCAAAT 


GTTAAATATT 


TAGCATTAGA 


CTTAGGTCCT 


GATAATATTC 


551 


GCGTTAATGC 


AATTTCAGCT GGTCCAATCC GTACATTA/yG 


TGCAAAAGGT 


601 


GTGGGrTGGTT 


TCAATACAAT 


TCTTAAAGAA ATCGAAGAGC 


GTGCACCTTT 


651 


AAAACGTAAC 


GTTGATCAAG 


TAGAAGTAGG 


TAAAACAGCG 


GCTTACTTRT 


701 


TAAGTGACTT 


ATCAAGTGGC 


GTTACAGGTG 


AAAATATTCA 


TGTAGATAGC 


751 


GGATTCCACG 


CAATTAAATA 


A 
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FAB I 

Thfe invention rebus, in ©ait, to xxAy identified polyiuckxxidec and polypeptides; 
variants and derivariws of Owe polynucleotides and polypeptides; processes for making these 
polyinjcleobdei and tieee porypepodes, and their variants ancJcfcriv^ira; agonbu and antagonists 
of (he polypeptides; aod uses of these polynucleotide polypeptides, variants, derivatives, agonirts 
and antagonists. In particular, h these airi to oilier regains, tie invent 
and polypeptides of staphylococcal Fab I eooyfcACP reductase, hereinafter referred to as "FAB I". 
BACKGROUND OP THE INVENTION 

Although the overall pathway of saturated fatty acid biosynthesis is similar in all 
organisms, the fatty acid synthase (FAS) systems vary considerably with respect to their 
structural organization. Thus in Type I FAS systems, found in vertebrates and yeasts, the 
necessary enzymes required for fatty acid synthesis are present on one or two polypeptide 
chains respectively. In contrast, in Type H systems found in most bacteria and plants, each 
step in the pathway is catalysed by a separate mono-functional enzyme. It would therefore 
1 5 appear that significant selectivity of inhibition of the bacterial and mammalian enzymes is 

possible'. . " 

Fab I (previously designated EnvM) functions as an enoyl-acyl carrier protein 
(ACP) reductase (Bergler. et al. (1994). JJJtoLChem. 269, 5493-5496) in the final step of 
the four reactions involved in each cycle of bacterial fatty acid biosynthesis. 
20 The first step is catalysed by p-kctoacyl-ACP synthase, which condenses malonyl- 

ACP with acetytCoA (FabH. synthase HI). In subsequent rounds maloDyl-ACP is 
condensed with the growing-chain aeyl-ACP (FabB and FabF. synthases I and IT 
respectively). 

The second step in the dooganoa cycle is ketoester redocdon by NADPH- 
25 dependent p-ketoacyi-ACP reductase (FabG). Subsequent dehydration by f>hydroxyneyl- 
ACP dehydrase (either FabA or Fab?) leads to trans-2-enoyl-ACP which is in turn 
converted to acyl-ACP by NADH-dependent enoyl-ACP reductase (Fab I). Further rounds 
of this cycle, adding two carbon atoms per cycle, eventually lead to palmitoyl-ACP (16C) 
where upon toe cycle is stooped iargely dus to feedback inhibition of Fab I by palmitoyl- 
ACP (Heath, et al, (1996). J.BloLChem. 271. 1833-1836). Fab I is therefore a major 
biosynthetic enzyme which is also a key regulatory point in the overall synthetic pathway. 

Early data suggested that there were two enoyl-ACP reductases in Ecoli. one 
NAOPH dependent and the other NADH dependent. However, more recent work has found 
no evidence for the NADPH dependent enzyme and Fab I is the only enoyl ACP reductase 
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identified in Keoli. (Heath, et al, (1995), J.Biol.Chem. 270 w 26538 - 26542; Bergter, ct al, 
(1994), J.BioLChem, 269 9 5493-5496). 

It has been shown that diazaborine antibiotics inhibit fatty acid, phospholipid and 
Upopolysaccharide (LPS) biosynthesis and it has also beco shown that the antibacterial 
5 target of these compounds is Fab I. For example derivative 2bl8 from Grassbergcr. et at 
(1984) /. Med Chem 27 947-953 has been shown to be a non-competitive inhibitor of Fab I 
having a Ki = 0_2mM (Bergler, et al. (1994), J.Biol Chem. 269, 5493-5496). The 
antibacterial activity of diazaborine derivatives against Gram-negatives and Gram positive 
organisms is well documented (Grassberger et at^ J Med Cham. 1984 27, 947-953; 

10 Gronowhz et al. % Acta Fhann Suecica. 1971 S 377; VYersch et at U.S. Patent, 2^33.918; 
Lam ct at., J. Antimirob. Chemother. 1 987 20 37-45). 

Conditionally lethal Fab I mutants have been constructed in Kcoli and the Fab I 
gene from Salmonella typhirnuriwk complements this mutation. In addition, ptasmids 
containing the Fab I gene from diazaborine resistant S. typhimurium conferred diazaborine 

15 resistance in E-coli (Tumowsky, et *K (1989), J. Bade Hal ^ 171 % 6555-6565) confirming 
Fab I as the antibacterial target of diazaborines. 

Inhibition of Fab I either by diarabcrine or by raising the (emperatnre in an Fab I 
temperature sensitive mutant to non-permissive conditions is lethal, thus demonstrating that 
Fab I is essential to the survival of the organism (Bergler, et al, (1994), J.BiolChem. 269, 

20 5493-5496). Laboratory generated point mutations in the Fab 1 gene lead to diazaborine 
resistant ELcoli. 
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Fab I is conserved in Gram negative organisms with 98% identity between Exoii 
and S.typhumuium Fab I (Bcrgler, ct al, (1992), J.CeruMicrobioL 138, 2093-2100) and 75% 
Identity between these proteins and H. Influenzae Fab I. Staphylococcus aureus FAB ( of 
the invention shows 54% similarity to the mycobacterial protein, InhA, which is highly 
5 conserved throughout mycobacteria including Af .tuberculosis. &coli Fab I was- found to be 
34% identical, 57% similar to Bmssica aapui (rape seed) enoyl-ACP reductase and 5. 
aureus FAB I of the picsent invention was also 34% identical, 57% similar. Moreover, 
FAB I of the present invention was found to be 44% identical, 64% similar over 252 amino 
acids to ELcorr Fab L FAB I of the present invention is only 27% identical. 48% similar to 

10 a roamrnalian 2^4-dicnoy 1-coenzy me A reductase. This tnamraaJian homolog diifers from 
FAB I in that it is involved in the (Oxidation of polyunsaturated enoyi-CoAs and utilizes 
NADPH as cofactor rather man NADH. Therefore, there is significant potential for 
selective inhibition of FABL Since there are no marketed antibiotics targeted against fatty 
acid biosynthesis it is likely that inhibitors of FAB I will not be susceptible to current 

1 5 antibiotic resistance mechanisms. Moreover, this is a potentially broad spectrum target . 

There is an unmet need for developing new classes of antibiotic compounds, 
dearly, there is also a need for factors, such as FABI, that may be used to screen compounds for 
antibiotic activity, such as a simple high through-put assay for screening inhibitors of FAS. 
Such factors may also be used to oVternnoe their roles in pathogenesis of infection, dysfunction 

20 and disease. Ideraification and characterization of such factors, which can play a role in 
preventing, snEliorabng or correcting infections, dysfunctions or -diseases arc critical steps in 
making irnportant discoveries to improve human health. 
SUMMARY OF THE INVENTION 

Toward these ends, and others, it is an object of the present invention to provicb 

25 polypeptides* inter alia, tint have been identified as novel FAB I by homology between the amino 
acid sequence set out in Figure 1 (SEQ ID N02] and known amino acid sequences of other 
proteins such as £ coii FabI cnoyi-ACP reductase and thoseaflbrrn^ 

It is a further object of the mention, moreover, to provide pdynucleoticfes that encode 
FAB I, particularly polynucleotides that encode the polypeptide herein designated FAB L 

30 In a particularly uicfcu e d erraSodlment of this aspect of the invention the pdynudectidb 

(ttrrpriscs the region encoding FAB I in the sequence set out in Figire 1 [SEQIDNO^]. 
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In another particularly preferred embodiment of die preset* invention there is a novel 
FAB I protein from 5. aureus WCUH 29 comprising the arrtno acid sequence of SEQ ID 
NO:2, or a fragment, analogue or derivative thereof. 

In accordance with this aspect of the invention there is provided an isolated nucleic acid 
5 molecule encoding a mature polypeptide expressible by the Staphylococcus aureus WCUH 29 
strain contained in NGMB Deposit No, 4077 1 . 

In accordance with this aspect of the invention mere are provided isolated nucleic acid 
molecules encoding FAB I, paftkabrry staphylococcal FAB I, kichxfing ruRNAs, cDNAs. 
genomic DNAs and, in further onboduneats of this aspect of the invention, biologically, 
10 diagnostkally, clinically or therapeutically useful variants, analogs or derivatives thereof* or 
ftagmmta tfjerecf , irclu^ 

Among the particularly preferred eatxxfiments of this aspect of the intention are naturally 
occurring alelic variants of FAB L - 

In accordance with this aspect of the invention there are provided novel polypeptides of 
15 souprrylGooccal origin referred to herein as FAB i as vrdl as bioiogkaliy. diagnosucally or 
therapeutically useful fragments,, variants and derivatives thereof, variants and deriyahvesjof the 
fragments, and analogs of the foregoing. 

It also b an object of the mvcnSon to provide FAB I polypeptides, particularly FAB I 
polypeptides, that may be ernployed for thermpeotic purposes, for example; to treat disease. 
20 including tieatrnent by conferring hosf rrnrnunhy aganst infections, such as stapWccoccal 
infections inc hiding but not limited to infections of upper respiratory tract (eg. otitis mafia, 
bacterial tortious, acute epiglottitis, trryiokfitis). lower respiratory (eg. empyema, lung 
abscess}.caniac (eg. infective enobcarditts), gasrroirtestinal (eg. secretory diarrhoea, splenic 
abscess, retroperitoneal abscess), CNS (eg. cerebral abscess), eye (eg. blepharitis, conjunctivitis, 
25 Hmffljy, ^utrtpt^hiriktg, p«Nypfal anrt eMtsA ceMninX tttf oyunysdilsY kkfcigy and urinary tract 
(c.g. cpkfidymitis, intrarcnal and p erinephric abscess, toxb shook syndrorne), skin (eg, impetigo, 
folliculitis, cutaneous abscesses, cellulitis, wound infection, bacterial myositis), and bone and joint 
(eg. septic arthritis. osteorrryehtis). 

In accordance with yet a further aspect of the present invention, there is provided 
30 the use of a polypeptide of the invention for therapeutic or prophylactic purposes, for 
example, as an antibacterial agent or a vaccine. 
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[n accordance with another aspect of the present invention, there is provided the use 
of a polynucleotide of the iavention for therapeutic or prophylactic purposes. In particular 
genetic immunisation. 

Among the pemcufady prefemod e mboJim a ti of this aspect of the invention are variants 
5 of FAB I polypeptide encoded by naturally occurring alleles of the FAB I gene. 

It is another abjact of the invention to provide a process for producing the aformmtioned 
polypeptides, polypeptide fragments, variants and derivatives, fragments of the variants and 
derivatives; and analog of the foregoing. 

In a preferred caiboaapcot of this aspect of the faveotion there are provkfcd methods for 
10 producing the aforementioned FAB I polypeptides comprising cukuring host ceQs having 
cxpresstbly incorporated therein an exogenouaty-derived FAB Kenooding polynucleotide under 
conditions for expression of FAB I in the host and then recovering the expressed potypeptida. 

In accordance with another abject the invention there arc provided ptoducts» compositions, 
processes and methods that uuuze the aforementioned polypeptides and polynucleotides for 
IS research, bk>loe^L dinkaJandthqap purposes, inter alia. 

In accordance with yet another aspect of the present invention, there are provided 
inhibitors to such polypeptides, useful as antibacterial agents. In particular, there are 
provided antibodies against such polypeptides. 

In accordance with certain preferred enrrxxiinicnU of this aspect of the uivcction* there arc 
30 provided products, compositions and methods, inter q/ia, for, wrung other Umgs: assessing FAB I 
expression in cetis by detecting FAB I polypeptides or FAB I-cacoJng rnRNA; to treat bacterial 
Difecttons in vitro, ex vivo or in vivo by exposing cells to FAB I poCypeptktes or polyrmrteotidrt as 
disclosed herein; assaying ssctic variation and aberrations, such as defects, in FAB I genes; and 
adrninistcring a FAB I polypeptide or polynucleotide to an organism to raise an trnnunological 
25 response against bacteria, such as, for example a staphylococcus. 

In ocooidanoe with certain preferred en&odiments of this and other aspects of the 
invention there are probes that hybridize to FAB I sequences. 

In certain oddkioml preferred errfcodiments of this aspect of the invention there are 
provided antibodies against FAB.I polypeptides. In certain particularly preferred enobodtrnents in 
30 this regard, the antibodies are highly selective for FAB 1 

In arcordance with another aspect of the present inversion, there are provided FAB I 
agpntsts. Among preferred agonists are oxtecules that rrunic FAB I, that bind to FAB Mnsding 
molecules or binding molecules, and that elicit or augment FAB I-induced responses. Also among 
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preferred agonists W molecules that interact with FAB 1, or with other rraxiilators of FAB I 
activities, and thjereby potentiate or augment an effect of FAB I or more than one effect of FAB I 
and ace bacteriostatic or bactaiocidbJ. 

In accordance with yet another aspect of the present invention, there are provided FAD I 
5 antagonists. Among prefared antagonists are those which mimk FAB I so as to bind to FAB I- 
bindfng molecules but not elicit a FAB I-arduccd response or more than one FAB I-induced 
response. Also among preferred antagonists are molecules that bind to or interact with FAB I so as 
to inhibit an effect of FAB I or more than one effect of FAB I or which prevent expression of FAB 
I. Rnther particularly preferred antagoiuas of FAB f lower or aboish a FABI enzymatie activity 
10 or activities. 

In a further aspect of the invention there are provided cxHrrxxioons comprising a FAB I 
polynucleotide or a FAB I polypeptide for adnunstration to cells in vitro, to cells ex vivo and to 
cells in vivo, or to a multicellular organism. In certain particularly preferred embodiments of this 
aspect of the invention* the compositions c ompi i se a FAB I polynucleotide for expression of a FAB 
IS I polypeptide in a host organism to raise an injrnmiotopcal response, preferably to raise intwnity 
ki such hart against bacterid 

Other objects, features, advantages and aspects of the present invention will become 
apparent to those of skill from the following description. It should be understood, however, that the 
fcttowiag description and Che specific examples, while trftcartrg preferred erobafmcms of the 
20 invention, am given by way of illustration only. Various changes and modifications within the 
spirit and scope of the mVlrryrf invention will become readily apparent to those silled in the art 
from reading the folowing description and from reading the other parts of the present disclosure. 
BRIEF DESCRTPTION OF THE DRAWINGS 

Tte rbUovrang drawing It is illustrative only 

25 and does not b^ the invention o 

Figure I (SEQ ID N02] shows the polypeptide of Staphylococcus aureus FAB I 
deduced from the fwryTmcfeotide of Rgure 

Figure 2 (SEQ H> NO: I] shows the polypniHJeotide seojuence of Staphylococcus aureus 

FAB L 

30 GLOSSARY 

The following illustrative explanations are provided to facilitate understanding of certain 
terms used frequently herein, particularly in the Examples. The explanations are provided as a 
convenience and are not limitative of the in^wirioa 
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BINDING MOLECULE, as used herein, refers Co molecules or ions which bind or 
interact specifically with FAB I polypeptides or polynucleotides of the preterit invention, including 
for example enzyincsubsQ^tEs art rrimctics. as well as Clascal receptors 

(which also may be referred tp as '"bincing molecules* and "iitfcractioo molecules " respectively 
5 and as "FAB I b aiding molecules" and "FAB I interactioo molecules"). Bincfttg between 
porypeptkfcs of Che invention and such nrfocules* inducing binding or bindiag or interaction 
molecules may be exclusive to polypeptides of the inventkn, which is very highly preferred or k 
may be highly specific for polypeptides of the invention, which is highly preferred, or it may be 
higiy specific to a group of proteins that inrhifW porypeptides of the invention, which is p r eferred 
10 or it may be specific to several groups of proteins at feast one of which includes a polypeptide of 
the invention. 

Binding molecules also may be norwianirally occurring, such as antibodies and antibody- 
derived reagents thai bind spccrBcalry to polypeptides of the invention. 

DIGESTION of DNA refers to cleavage of DNA with a restriction enzyme that acts only 
15 at certain sequences in the DNA. The various restriction enzymes referred to hereki are 
co fiatraua lly avauable and their reaction conditions, cofactors and other requirements for use are 
well known and routine to the skilled artisan. 

For analytical purposes, typkaly, I pg of plasnad or DNA fragment is digested wkh 
about 2 unfcs of enzyme in about 20 pi of reaction buffo. For the purpose of isolating; DNA 
20 fragrnents forrda&rrtd construction, typically 5 to 50 ug of DNA are digested with 20 to 250 units 
of enzyme in proportionately larger volumes. 

Appropriate buffers and substrate amounts far particular restriction enzymes arc 
described ki standard laboratory manuals, such as those referenced below, and they are specified 
by co t mn er cu l stypicrt, 

25 Incubation times of about 1 hour at 37°C are ordinarily used, but conditions may vary in 

accordance with standard procedures, the supplier's iastnxtions and the particulars of the reaction. 
Alter digestion, reactions may be analyzed; and fragments may be purified by electrophoresis 
through an agarose or rxtyacrylanride gel, using well known methods that are routine for those 
skilled in the art 

30 GENETIC ELEMENT generally means a rxrtynucleotide cornprising a region that 

. encodes a polypeptide or a region that regulates transcription or translation or other processes 
important to expression of the polypeptide in a host cefl, or a rx^ynucicoride comprising both a 
region that encodes a rxtfypeptio^ and a region opm 
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Genetic dements may be comprised within a vector that replicates as an erxsomal dement; 
that is, as a molecule physically independent of the host cell genome. They may be comprised 
within plasrnrds. Genetic elements also may be comprised within a host cell genome; not in their 
natural state but, rather, following manipulation such as isolation, ckxung and irvroduction into a 
5 hast cell in the form af purified DNA or in a uactor, among others. 

HOST CELL is a cell which has been transformed, transfected. infected, or entered 
by an exogenous polynucleotide sequence, or is capable of transformation, infection, 
transfection. or entry by an exogenous potyncleotide sequence. 

IDENTITY or SIMILARITY, as known in the art, are relationships between two 

10 porypeprkfc sequences or two polynucleotide sequences, as dcternined by compaiing the 
sequences. In the art, identity also means the degree of sequence relatedness between two 
polypeptide or two polynucleotide sequences as determined by the match between two strings 
of such sequences. Both identity anil similarity can be readily calculated {Computational 
Molecular Biology, Lesk, A.M., ed., Oxford University Press, New York, 1988; 

15 Biocomptaing: bformatlcs and Genome Projects, Smith. D.W.. ed.. Academic Press. New 
York, 1993; Computer Analysis of Sequence Data* Part I, Griffin, A.M., and Griffin, H.G., 
eds^ Humana Press, New Jersey* 1994; Sequence Analysis in KfoUcuIar Biology, von 
Heinje, G., Academic Press. 1987; and Sequence Analysis Primer, Gribskov, M. and 
Devereux, J. f ©ds^ M Stockton Press, New York, 1991). Wkle there exist a number of 

20 methods to measure identity and similarity between two polynucleotide or two polypeptide 
sequences, both terms arc well known to skilled artisans {Sequence Analysis in Molecular 
Biology v von Heinje, G„ Academic Press, 1987; Sequence Analysis Primer, Gribskov, M. 
and Devereux, J., cds., M Stockton Press, New York, 1991; and Carillo, H., aad Lipman, D„ 
S1AM / Applied McMh^ 48: 1073 (1988). Methods commonly employed to oetermine 

25 identity or similarity between two sequences include, but are not limited to those disclosed in 
Carillo, H., and Lipman. D„ SIAM 7. Applied Math.. 45:1073 (1988). Preferred methods to 
determine identity are designed to give the largest match between the two sequences tested 
Methods to determine identity and similarity are codified in computer programs. Preferred 
computer program methods to determine identity and similarity between two sequences 

30 include, but are not Kitted to, GCG program package (Devereux, J., et al., (1984) Nucleic 
Acids Research 12(1): 387). BLASTP, BLASTN, and PASTA (Atschul, SP. et aL, (1990) 
J. Molec Biol 215: 403). 
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ISOLATED means altered Tjy the hand of man" from ks natural state; te. f thai, if k 
occurs in nature; it has been changed or iuiuvuJ from hs original caYirxmrncnt, or both. 

For example, a naturally occurring fxrtyrmiclootkfe or a po^ 
living organism in ks natural state is not "isolated," bat the same polynucleotide or polypeptide 
5 separated from the coexisting materials of its natural state is "isolated", as the terra is employed 
herein. For example, with respect to polynucleotides^ the term isolated means that k is separated 
from the chromosome and cell ki which il naturally occurs. 

As part of or following isolation, such polynucleotides can be joined to other 
polynucleotide*, such as DNAs, for mutagenesis, to form fusion proteins, and for propagation or 
10 expression in a hose for instance, The isolated polynucleotides, alone or joined to other 
porynudeotides such as vectors, can be introduced into host cells, in culture or in whofe organisms. 
Introduced into host cells in culture or in whofe organisms, such DNAs still would be isolated, as 
the term is used herein, because they would not be in their naturally occurring form or 
ehvkonmcac Similarly, the polynucleotides and p iiy peptides may occur in a composition, such as 
15 a media formulations, solutions for intfoduotion of polynucleotides or polypeptides, for example, 
into cefb, compositions or solutions for chemical or enzymatic reactions, for instance, which are 
not naturally occurring compositions, and* therein reman isolated porynicleotides or polypeiarlra 
within the nrcantng of that terra as it is employed herein. 

LIGATION refers to the process of forming phospnodfester bonds between two or more 
20 porynuckotkfcs. whkh roost often are double stranded DNAs. Techniques for ligation are wed 
known to the art and protocols for ligation are described in standard laboratory manual* and 
references, such as, for instance, Sambrook et al . MOLECULAR CIjOMNC A LABORATORY 
MANUAL. 2nd BdL; Cold Spring Harbor laboratory Press. Cold Spring Harbor, New York 
(1989) and Martians ct aL, pg. 146, as cited below. 
25 OLIGONUCLB0TIDE(S) refers to relatively short polynucleotides. Often the term 

refers to singk>stranded demyribonucleotides, but k can refer as wdl to singic-or double-stranded 
ribonuckxjuo^s. RNADMA hybrids anddcxtblc-stEinded DNAs, among others. 

Oligonucleotides, such as swg!e~stranded DNA probe oligonucleotides, often are 
synthesized by chemical methods, such as those implernentcd on automated ougcnucVeotide 
30 synthesizers. However, oligonucleotides can be made by a variety of other methods, including in 
vitro rec o mbinant DNA-merSated techniques and by expression of DNAs in cells and organisms . 

Initially, chemically synthesized DNAs typically are obuuned without a 5' phosphate. The 
5 ends of such oligonucleotides are not substrates for pfosphttbester bond fonratkxi by ligation 
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reactions that einpioy DMA ligases typically used to form recombinant DNA molecules. Where 
fiction of audi oigcouclcotkfca is desired, a phosphate can be added by standard techniques, such 
as those that employ a kinase and ATP. 

The 3* end of a chemically synthesraed oligoraicteoridc generally has a free hydroxy! group 
5 and, in the presence of a figase, such as T4 DNA ligase, readily will form a phospbodiester bond 
*ith a 5* phosphate of another polynucleotide, such as another oligonucleotide. As is wll knowm, 
this reaction can be preveinedse^ 
pc4yruiclec4ide(s) prior to bgation. 

PLASMUXS generally are <lr*ignatnri herein by a lower case p preceded aixttur followed 
10 by capital letters and/or huxnbeni, in accordance with standard naming conventions that are 
familiar to those of skill in the art 

Starting plasmids disclosed herein are cither c uum c rcia By available; pubticry available on 
an unncsthcted basis, or can be constructed from available plasmids by routine apptication of well 
kmown, published procedures. Many plasmids and other cloning and expression vectors that can 
15 be used in accordance with the present invention are well known and readily available to those of 
skill ai the art Moreover, those of skill readily may construct any number of other plasmids 
suitable for use in the invention. The properties, cc^istnjctionand use of such phsrnkb, as well as 
otter vectors, in the present invention win be readily apparent to those of skill fcotn the present 
disclosure, 

20 POLYNlXXECTnDE(S) generally refers to any polyribonucleotide or 

po^ojribcwcleotide^ which may be onmooffied RNA or DNA or modified RNA or DNA. 
Thus, for instance, poiynuckotkica as osed herein refers to, among others, single-aad double- 
stranded DMA, DNA that is a mixture of single- and aVxttfr*tranded regions or single-, doubie- 
and triple-stranded regions* single- and dctible-stranded RNA. and RNA that is mixture of singe- 

25 and obubk^tranocd regions, liybrid molecules cwnprhnng DNA and RNA that may be singe- 
stranded or, more typically, oVxibte-*tranded» or triple-stranded, or a mixture of single- and doutie- 
slranded regions. 

In aoVfiuon, polynuctotide as used herein refers to tjiplc-stranded regions comprising 
RNA or DNA or both RNA and DNA- The strands in such regions may be from the same 
30 rtttkcuk or from Afferent moleanes. The regions may include all of cneorrncroof ttienioleCT 

but more typically involve only a region of some of the molecules. One of the molecules of a triple- 
hefceal region often is an ofigoaucJeotide. 
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As used herem. the term polynucleotide includes DMAs or RNAs as described above that 
contain one or more mocfined bases. Thus, DNAs or RNAs with backbones modified for stability 
or for other reasons arc "pdynudcntkks" as that term b intended herein. Moreover, DNAs or 
RNAs cornprisLng unusual bases, such as inosiae, or mcxified bases, such as tritylated bases, to 
5 name just two examples, are polynucleotides as the term is used herein. 

It will be appreciated Chat a great variety of modifications have been made to DNA and 
RNA that serve many useful purposes known to those of skill in the art. The term poIyrjucEeotkfe 
as it is employed herein embraces such chemically, enzymatically or iretabohcally rnxffied forms 
of polynucleotides, as well as the chemical forms of DNA and RNA characteristic of viruses and 
10 cells, including simple and complex ecus, inter <dku 

POLYPEPTIDES, as used herein, includes all polypeptides as deauib o d below. The 
bask structtR of polypeptides is well known and has been described in traumerable textbooks and 
other publications in the ait. In this context, the term is used herein to refer to any peptide or 
protein comprising twxi or more 
IS As U9ed herein, the term refers to both short chains* which also commonly arc referred lo in the art 
as peptides, oligopeptides and oligomers, tor example, and to longer chains, wfuub generally arc 
referred to in the art as proteins, of which them arc many types. 

It wul be appreciated that polypeptides often contain arnrno acids other than the 20 amino 
acids commonly referred to as the 20 naturally occurring amino acids, and that many amino acids, 
20 including (he terminal amino acids, may be modified in a gjven polypeptide, either by natural 
processes, such as processing and other post-translatkmal mpdujcatiocis, but also by chemical 
modification techniques which are well known to the art. Even the common itxx&fications that 
occur naturally in polypeptides are too. numerous to list exhaustively here, but they are well 
described in basic texts and in mote detailed monographs, as well as in a voluminous research 
25 literature; aid they are 

Among the known modiffcations which may be present in polypeptides of the present arc, 
to name an illustrative few, acetylation, acylanoa, ADP-ribosylition, nmklatLon, covalent 
attachment of flavin, covalent attachinsnt of a hew moiety* covalent attachment of a nucleotide or 
nucleotide derivative, covalent attachment of a hpid or iped dtovativr, covalent attachment of 
30 fJiositoldyurasitol, ctoss-Onkmg, cycfizatkXL disulfide bond formation, demc&ylaiion, formation 
of covalent cross-links, formation of cystine, formation of pyroglutamate, fecrnytation. gamma- 
carboxylation, glycosylarioo, GPI anchor formation, hydroxyhtion, icdioation, rnerhyiation, 
myristoylalion. oxidation, ptotcoi>lic processing, phosphorylation, prenyiation, racenazatkxi. 
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selenaylaDan. sulfation, tiansfer-KNA mediated addition of anano acids to protons such as 
aiginylarion, and ubiquitinatian. 

Such nvxlifkatkro arc weU to in great detail 

in the scientific literature. Several particularly common mofifications. grycosytatinn, lipid 
5 attachment, sulfation. ^uram-carboKyUtioo of glutamic acid reskfcies, hydroylaticti and ADP- 
ribosylaftton, for instance) arc described in most basic texts, such as, for instance PROTEINS - 
STRUCTURE AND MOLECULAR PROPERTIES. 2nd Ed. T. EL Creighton, W. H Fceerran and 
Corqpany, New York (1993). Marry detailed reviews are available en this subject, such as, for 
example, those provided by Wold, F n Posttranalational Proteki Modiffcauoro; Perspectives and 

10 Prospects, pgs. 1-12 an POSTTRAbfSLAJlONAL COVALENT MODIFICATION OF PROTEINS. 
R. C. Johnscn, Ed, Acacbrmc Press. New Yccfc (1983); Setter et at, (1990) Mcth. EnzymoL 
!82£26~646 and Rattan ct al. (1992) Proton Synthesis: Posttrxmsktiional Modifications and 
Aging* Arm. N. Y. Acad. ScL 663: 48-62. 

It will be appreciated, as is well known and as noted above, that polypeptides are not 

15 always entirely linear* For instance; polypeptides may be branched as a result of abiquiunatkn, 
and they may be circular, with or without branching, generally as a result of postrranslatian events, 
including natural processing event and events brought about by human maiupulation which do not 
occur naturaly. Circular, branched and branched oscular polypeptides may be synthesized fay 
nor>translatkxi natural process and by entirely synthetic methods, as well 

20 Mcxfifkstions can occur anywhere in a polypeptide, including the peptide backbone, the 

amino acid side-chains and the amino or carboocyl terimnL Id lad, blockage of the amino or 
carboocyl group in a polypeptide; or both, by a covalent modification, is cutum o n in naturally 
occurring and synthetic polypeptides and such modifications may be present in polypeptides of the 
preset* invention as well. Fcr mstancc, tte amino tarrrortd coU 

25 or other cells, prior, to proteolytic processus almost invariably wfll be N^onrrylnrtfroriinc. 
During post-translational modification of the peptide, a methionine residue at the NH r 
terminus may be deleted Accordingly, this invention contemplates the use of both the 
methionuie-erottuiung and the rnethkxiineless amino terminal variants of the protein of the 
tnvertioa. 

30 The mocEficarjotts that occur in a polypeptide often will be a function of how it is made. 

Fee polypeptides made by expr^ the nature and extent of 

the rroc&ftcanon* in large part will be defienrined by the host cell rxxttranslational mtxiifbcaiion 
capacity and the modification signals present in the polyp ep t ide amino acid sequence. For 
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instance, as is well known, glycooyblion often docs not oocur in bacterial hosts such as* for 
example, EL coli. Accordingly, when gfycnsylinori is desired, a poiypqptkte should be expressed in 
a glycosylating host, general/ a eukixyoric cell 

It will be appreciated that fha same type of nxxfiScation may be present in the same or 
5 varying degree at several sites in a given polypeptide Alsa agtvenrx^ypephYferiiay contain many 
types of rredtfieattons. 

In general, as used herein, the term polypeptide encompasses all such moderations, 
particularly those that are present in polypeptides synthesized by expressing a polynucleotide in a 
hostcdL 

10 TRANSFORMATION is the process by which a cell is "transformed* by 

exogenous DNA when such exogenous DNA has been introduced inside the cell membrane. 
Exogenous DNA may or may not be integrated (covalently finked) into chromosomal DNA 
making up the genome of the cell. In prokaryotes and yeasts, for example, the exogenous 
DMA may be maintained on an cpisomal element, such as * plasmid. With respect to 

15 eukary otic cells, a stably transformed or transfec ted cell is often one in which the 
exogenous DNA has become integrated into the chromosome so that it is inherited by 
daughter cells through chromosome replication. This stability is demonstrated by the 
ability of* the eukaryotic cell to establish cell lines or clones comprised of a population of 
daughter cell containing the exogenous DNA. 

20 VARIANT^) of rxrfyrwleotxfcs or polypeptides, as the term is used herein, are 

polynucleotides or polypeptides that differ from a te feieuc e polynucleotide or polypeptide, 
respectively. Variants in ths sense are des c ribed below and elsewhere in the present disclosure in 
greater detail. 

(1} A por/nudeotkle that differs in nucleotide sequence from another, reference 
25 polynucleotide. Generally, differences are limited so that the nucleotide sequences of the reference 
and die variant are closely sirnflar overall and. In many regions, Identical 

As noted below, changes in the nuefcetide sequence of the variant may be silent. That is, 
they may not aker the ammo acids encoded by the polynucleotide. Where alterations are limited to 
silent changes of this type a variant will ctjcooc a pdypeptieb with the same amino acid sequence 
30 as tte reference. Also as noted below, changes hi the nucleotide sequence of the variant may aker 
the amino acid sequence of a polypeptide encoded by the reference polynucleotide. Such nucleotide 
changes may result in amino acid substations, additions, deletions, fusions and truncations in the 
polypeptide encoded by the reference vraifWrX as dtecussed below. 
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(2) A polypq>tkfc thai differs in amino acid sequence from another, reference polypeptide. 
Generally, oifferertces are limited so that the sequences of tha reference and the variant arc c losety 
similar overall and. In roam/ region, identical. 

A variant and reference polypeptide may differ in amino ackf sequence by one or nxxc 
5 substitutions, additions, deletions, fusions and truncations, which may be present in any 
combination* 

DESCRIPTION OF THE INVENTION 

The present invention relates to novel FAB I polypeptides and polynucleotides, among 
other things, as described in greater detail below. In particular, the invention relates to 
10 polypeptides and polynucleotides of a novel FAB I gene of Staphylococcus aureus, which is 
related by amino acid sequence homology to Fab I enzymes from Mycobacteria (InhA), 
H.inflmenzpe, Brassica napus (rape seed) enoyl-ACP reductase, and to the ELcoU Fab I 
protein. 

The invenrioB relates especially to FAB I having the nucleotide and amino acid 
15 sequences set out in Figure 2 [SEQ ID NO: II and Figure 1 (SEQ ID NO:2J respectively, and to 
the FAB 1 nucleotide sequences in NCIMB Deposit No. 40771 and amino acid frequences 
encoded rhatfrorn, which is heron referred to aa "the deposited done" or as the "DMA of the 
deposited clone." It will be appreciated mat the nudeohde and amino acid sequences set out in 
Figure 1 (SEQ ED NO:2] and Figure 2 [SEQ ID NO: 11 were obtained by sequencing the FAR I 
20 DN A of the deposited done, Hence, the sequence of the deposird clone is continuing as to any 
discrepancies between it (and the sequence it encodes) and Che sequences of Figure 1 [SEQ ID 
NO^J or Figure 2 (SEQ ID NO: 1]. 
IV>rj n puclco4 i de3 

In accordance with one aspect of the present invention, there are provided isolated 
25 poryiajcfeotides which encode the FAB I polypeptide having the deduced amino acid sequence of 
Figure 1 [SEQ ID N02J. 

Using the Information provided herein, such as the rwryxaicleotiae sequence set out in 
Figure 2 [SEQ ID NO:l], a polynucleotide of the present invention encoding FAB I polypeptide 
may be obtained usa^g standard cloning and screening procedures, such as those for cloning 
30 genomic DNAs from bacteria using Staphylococcus aureus WCUH29 cells as starring material 
Dlustratrve of the invention, the polynucleotide set out in Figure 2 [SEQ ID NO: 1 J was discovered 
in a genomic DNA library derived from Staphylococcus aureus WCUH29. 
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FAB I of the invention is itructurally related to other proteins of the enoyi-ACP reductase 
family, as shown by the results of sequencing the genomic DMA encoding FAB I in the deposited 
clone. The DNA sequence thus obtained is set out in Figure 2 [SEQ ID NO:!]. It contains an 
open rearing frame encodxig a protein of about 256 amino acid residues with a deduced molecular 
5 weight of about 27.99 kDa The protein exhibits greatest Serology to the Kcoli Fab I protein 
among known proteins. FAB I of Figure I (SEQ ID NCh2] has about 44% identity and about 
64% sinrihuity with the amino acid sequence of ELcoti eooyl (ACP) reductase (Fab I), SwissProt 
Acesskm Kurnber P29132. 

PolytnyJeorkfes of the present invention may be ai the form of RNA, such as mRNA, or in 
10 the fbrrn of DNA, inchxfing. for instance; cDNA and genomic DMA cfcuunod by cloning or 
produced by cterncal synthetic techniques or by a combination thereof. The DNA may be double 
stranded or stogie-stranded. Sinefe-strandod DNA may be the coding strand also known as the 
sense strand, or it may be the nc«vcc<fcog strand, also referred to as the anti-sense strand . 

The coding sequence which encodes the polypeptide may be identical to the coding 
IS sco^otccof mcpcJynuckxitiacsh^ It also may be a pdyrnidcotidc 

with a offfcrent sequence, which, as a result of the redundancy (degeneracy) of the gsnetic code, 
encodes the polypeptide of the DNA of Figure I [SEQ ID NOl] 

Polynucleotides of the present invention which encode the polypeptide of Figure 1 [SEQ 
ID NCfc2] may include, but are not limited to the coding sequence for the mature polypeptide, by 
20 itself; the coifing sequence for the mature polypeptide and additional coding sequences, such as 
time encoding a leader or secretory sequence, such as a pre-, or pro- or prepro- protein s eojir rra ; 
the coding sequence of the mature polypeptide* with or without th& aforementioned additional 
coding sequences, together with additional, notwxxfng sequences, including for example, but not 
limned to non-coding 5' and 3* se qu ence s , such as the transcribed, non-translated sequences that 
25 play a role in transcription (iiKJudmg teni iiiMti on signals, for example), ribosome binding, mRNA 
stability elements, and additional cooing sequence which encode additional amino acids, such as 
those which provide aoVfitional functknalkies. Thus, for instance* the polypeptide may be fused to 
a marker sequence, such as a peptide, which facultaxes purification of the lused rxriypeptide. In 
certain embodiments of this aspect of the invention, the marker sequence is a hexa-liistkime as 
30 discussed, this should include other tagging approaches peptide, such as the tag provided in the 
pQB vector (Qiagen, Inc.), among others, many of which are commercially available. As 
descrixd in Gentz et aU (1989) Proa Nad. Acad ScL, USA 86: 821-324. for instance, be*a- 
histidine provides for convenient purification of the fusion protein. The HA tag may also be used 
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to create fusion proteins and corresponds to an epitope derived of influenza hemagglutinin protein, 
which has been described by Wilson ct aL, (1984) CcU37: 767, for instance. 

In accordance with the for eg oing, the term "polynodeoddc encoding m polypeptide* as 
used herein encompasses polynucleotides which Include a sequence encoding a polypeptide of the 
5 present invention, particularly staphylococcal FAB I having the arnno acid sequence set out in 
Figure 1 [SEQ ID NOr2]. The term encompasses por/ouckotkles that uvhide a singfe continuous 
region or cfisronrinoous regions encoding the polypeptide (for example; atferrupted by integrated 
phage* insertion sequence; reoornbination, or editing) together with additional regions, that also 
may contain coding and/or rKXKcbdmg sequences. 

[0 The present invention further relates to variants of the herein above described 

poryraidcotides which encode for fragments, analogs and derivatives of the polypeptide having the 
fHfrvr*? amino acid sequence of Figure 1 [SEQ ID N02). A variant of the polynucleotide may be 
a naturally occurring variant such as a naturally o cc u n i ng aDeuc variant, or it may be a variant 
that is not known to occur naturally. Such non-naturally occurring variants of the rx>rynuclcotide 

15 may be made by mutagenesis teehniaues, bcluding those applied to polynucleotides, cells or 
organisms. _ 

Among variants in this regard are variants thai differ from the aforementioned 
potynudcotides by nucleotide substitutions, deletions or additions. The substitutions, deletions or 
additions may involve one or more nucleotides. The variants may be altered in coding or norv 

20 coding regions or both. Alterations in the coding regions may produce conservative or non- 
conservative atrinoarid substitutions, deletions or additions. 

Among the particularly p r e fe rred embodiments of the invention in this regard are 
pdynudcotides mcx>dmg polypeptides having the amino acid sequence of FAB 1 set out hi Figure 1 
[SEQ ID N02]: variants, analogs, derivatives and fragments thereof, and fragments of the 

25 variants; anak^ and derWat^^ 

Further particularly preferred in this regard are polynucleotides encoding FAB I variants, 
analog, derivatives and fragments, and variants, analogs and derivatives of die fragments, which 
rave the ammo arid seq 1 [SEQIDN02] in which several, 

a lew, 5 to 1ft 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, deleted or added, in 

30 any conciliation. Especially preferred among these are silent substitutions, addStions and deletions, 
which do not alter the properties and activities of FAB L Also especially preferred in this regard 
are conservative substitutions. Most highly utefca cd are polynucleotides encoding polypeptides 
having me amino acid sequence of Figure 1 fSEQ ID NO^l without substimtiors. 
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Further preferred embodiments of the invention are polynucleotides that' are at least 70% 
identical to a polynucleotide eocexfing FAB 1 polypeptide having tie amino acid sequence set out in 
figure 1 [SEQ ID NO:2|, and pdynuderjtides which are couaolcrncntary to such polynoclDOtidcs. 
Alternatively, most highly preferred are potynicleotides that comprise a region, that is at least 80% 
5 identical to a polynucleotide encoding FAB I polypeptide encoded by the Staphyfococcus aumts 
DNA of the deposited clone and porynucfaotkfcs complementary thereto or as set out in Figure 2 
[SEQIDNOrlJ. In this regard, rxdymicJeorioes at least 90% identical to the same arc particularly 
preferred, and among these particularly preferred polynucleotides, those with at least 95% are 
especially preferred. Ftmhennore. those with at least 97% are highly pr e feu e d among rtase with 
10 at bast 95%, and among these those with at least 98% and at least 99% are particularly highly 
rxeferxed, with at least 99% being the mere preferred. 

Particularly ptefcu c d cnixtfments in this respect moreover, are polyrma^faotides which 
encode polypeptides which retain substantially the same biological function or activity as the 
mature polypeptide encoded by the DNA of Figure 2 [SEQ ID NO: I]. 

15 The present inversion further relates to poryraicfeotides that hybridize to the herein above- 

described sequences. In this regard, the present invention especially relates to polynucleotides 
which rrybrkfae under stringent condttbns to the herein abov»de«cribed polynucleotides. As 
herein used, the term "stringent conditions" means hybrkization wiD occur only if there is at least 
95% and preferably at least 97% kfcobty between thescqucrjoes. 

20 As discussed additionally heren regarding polynucleotide assays of the invention, for 

instance, polynucleotides of the invention as Hkniwrt above, may be used as a hybridization probe 
for RNA. cDNA and genomic DNA to isolate full-length cDNAs and genomic clones encoding 
FAB land to isolate cDNA and gerwrrtic clones of other genes that have a high sequence similarity 
to the FAB I gene. Such probes generally will comprise at least 15 bases. FTeferabry, such probes 

25 will have at least 30 bases and may have at least 50 bases. Particularly preferred probes will have 
at least 30 bases and win have 50 bases or less. 

For example, the coding region of the FAB I gene may be isolated by screening using the 
known DNA sequence to synthesize an oUgonucleotide probe. A labeled oligonucleotide having a 
sequence complementary to that of a gene of the present invention is then used to screen a library 

30 of cDNA, genomic DNA or mRNA to dotcnroie which members of the library the probe 
hybridizes to. 
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The polynucleotides and polypeptides of the preset* invention may be employed as 
research reagents and materials for discovery of treattnents of and diagnostics for disease; 
particularly human disease, as further discussed heroin relating to polynucleotide assay s, inter alia. 

The polynucleotides of the invention that are oligonucleotides, including SBQ ID 
5 NOS3 and 4, derived from the sequence of SEQ ID NO:l may be used as PCR primers in 
the processes herein described to determine whether or not the Staphylococcus aureus genes 
identified herein In whole or in part ate transcribed in infected tissue. The invention alto 
provides that such sequences may also have utility in diagnosis of the stage of infection and 
type of infection the pathogen has attained. 
10 The polynucleotides may encode a polypeptide which is the mature protein plus additional 

amino or caifaoxyNemunal amino acids, or amino acids interior to the mature polypeptide (when 
the mature form has more than one polypeptide chain, for instance). Such sequences may play a 
role in processing of a protein from precursor to a mature form, may allow proteai transport, may 
lengthen or shorten protein half-fife or may farifrTate raanipulation of a protein for assay or 
15 piodUction, among other things. A* generally is the case in vivo, the aikfitional amino acids may 
be processed away from the mature protein by cellular e nzym e s, 

A precursor protein, having the mature form of the polypeptide fused to one or more 
prosequeoces may be an inactive form of the pcJypepdde. When prosequences are removed such 
inactive precursors generally are activated. Some or all of the prosequences may be removed 
20 before activation. Generally, such precursors are called praproteira- 

m sum, a polynucleotide of the present invention may encode a mature protein, a mature 
protein plus a leader sequence (which may be referred to as a r^eproteinX a precursor of a mature 
protein having one or more prosequences which are not the leader sequences of a preproteia or a 
preproprotein, which is a precursor to a proprotein, having a leader sequence and one or more 
25 prosequences, whfch genex^ 
forms of the polypeptide. 

Deposited materials 

A deposit contacting a Staphylococcus aureus WCUH 29 strain has been deposited with 
the National Collections of Industrial and Marine Bacteria Ltd. (NC1MB), 23 St Machar 
30 Drive. Aberdeen AB2 1RY, Scotland on 11 September 1995 and assigned NCTMB Deposit 
No. 40771. The FAB I done deposit is referred to herein as 'the deposited clone*' or as "the DNA 
of the deposited doner 
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The deposited material is a strain that contains the full length FAB I DNA, referred to as 
"NCIMB4077I - upon deposit. 

The sequence of the polynucleotides contained in the deposited material, as well as the 
amino acid sequence of the polypeptide encoded thereby, are controlling in the event of any 
5 conflict with any description of sequences herein. 

The deposit has been made under the terms of the Budapest Treaty on the International 
Rcucgniuoa of the Deposit of Miao^trsanisms fx Purposes of Patau Procedure. The wain 
will be bievocabiy and without restriction or condition released to the public upon the issuance 
of a patent. The deposit b provided merely as cooveniecioe to those of skill in the art and is not 
10 an admission that a deposit is required for cttablement, such as that required under 35 U.S.C. 
§112. 

A license may be required to make, use or sell the deposited materials, and no such 
license is hereby granted. 

Polypeptides 

15 The present nvenrJoa further relates to a prokaryouc FAB I polypeptide which has th» 

deduced amino acid sequence of Figure 1 [SEQ ID NO:2]. 

The Invention also relates to fragments, analogs and derivatives of these polypeptides. 
The terms ^fragment/ "derivative" and •analog" when referring to the polypeptide of Figure 1 
[SBQ ID NO 2], means a polypeptide winch retains essentially the same biological function or 
20 activity as such polypeptide. Thus, an analog includes a T^oprotciii which can be activated by 
cleavage of the proprotcin portion to produce an active rnatore polypeptide. 

The polypeptide of the present invention may be a recarnbinani polypeptide; a natural 
polypeptide or a synthetic polypeptide, hi certain preferred errtedtrnents it is a recombinant 
polypeptide. 

25 Hie fragrnent, derivative cranak)g of 1 [SEQ ID NO:2] may be 

(t) one in which one or more of the amino acid residues are substituted with a conserved or non- 
conserved amino acid residue (preferably a cot served amino acid residue) and such substituted 
amino acid reside may or may not be one encoded by the generic code; or (ii) one in which cne or 
more of the amino acid residues includes a substtruent group, or (iii) one in which the mature 

30 polypeptide is fused with another crcrapoundL such as a compound to increase the half-lire of the 
polypeptide (for example; pdyethyfcne glycol), or (iv) one in which the additional amino acids are 
fused to the mature polypeptide, such as a leader or secretory sequence or a sequence which is 
employed for purification of the mature polypeptide or a proprotcin sequence. Such fragments, 
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derivatives and analogs arc deemed to be within the scope of those stalled in the art from the 
teachings herein. 

Among die particularly p re fe rred erobexfirnectts of the invention n this regard are 
polypeptides having the arnino acid sequence of FAB I set out in Figure 1 [SEQ ID NO:2] 
5 variants, analogs, derivatives and fragments thereof, and variants, analogs and derivatives of the 
fragments. Atemativciy, partkalarty pi e f cnc d emtxxiiments of the mveotkn in this regard arc 
polypeptides having the arnino acid sequence of the FAB I variants, analogs, derivatives and 
fragments thereof, and variants, analogs and derivatives of the fragments. 

ArTKmg preferred variants ace those that vary from a reference by conservative amino acid 

10 substitutions. Such ittbstiutjoos arc those that substitute a given aroino acid ai a polypeptide by 
another arnino acid of lice ciaracteristics. Typically seen as conservative wirnrihitions are the 
replacements, one for areata; among the aliphatic amino adds Ala, Val, Ixu and He; rtcrchange 
of the hydroxyl residues Ser and Thr, exchange of the ackfic residues Asp and Ou, substibttion 
between the amide residues Asn and Gin, exchange of the basic reskkies Lys and Arg and 

15 icptoocnD^s among the aixxmttc residues Phe> Tyr. 

Further particularly yaSenxd in this regard ate variants, analogs, derivatives and 
fragments, and variants, analogs and derivatives of the fragments, having the amino acid sequence 
of theFABIr»*ypcptideof Figure 1 [SEQ ID NCfc2] in which several, a few, 5 to 10. 1 to 5, 1 to 
3, 2, 1 or no amino acid residues are substituted, deleted or added, in any ccrribinatkxv Especialy 

20 rxefansd among these are silent substitutions, adefiboru and deletions, which do not alter the 
properties and activities of the FAB I. Also especially preferred in this regard arc arocrvativc 
substk^ora. Most highly preferred arc potyrxptidca having the amino acid sequence of Figure 1 
[SEQ ID NO:2] without subsotutiotts. 

The polypeptides and porynucfeoudes of the present invention are preferably provided in 

25 an isolated form, and prefcrabry are purified to riornogonatv. 

The rjoiyrjeptkfes of the present invention nchafe the potyrxptidc of SEQ ID NCh2 (in 
particular the mature porypcpddc) as well as polypeptides which have at least 80% identity to the 
polypeptide of SEQ TD NO:2 and more preferably at least 90% similarity (more preferably at least 
90% identity) to the fjolypepbde of SEQ ID NCh2 and still more preferably at least 95% sirralaritv 

30 (still more preferably at least 95% identity) to the polyr^erJtkfc of SEQ ID NO-2 and also include 
portions of such polypeptkfes with such portion of the polypcptioc generally containing at least 30 
anino acids and more preferably at least 50 arnino acids. 
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Fragments or portions of the pdypeptides of the present invention may be employed for 
producing thecorrtspondtag full-length polypeptide by peptide synthesis; therefore, the fragments 
may be employed as in ter n io ii ates for producing the full-length polypeptides. Fragments or 
portions of the poryiaadeotides of the present invention may be used to synthesize full-length 
5 polynucleotides of the present invention. 

Fragxmts 

Also among preferred anboduoents of this aspect of the present uivuliuu are polypeptides 
fragpneats of FAB I, most particularly fragments of FAB E having the amino acid set 
out in Figure 1 (SEQ ID N021 and fragments of variants and derivatives of the FAB I of Future 1 
10 [SBQ1DN02]. 

In this regud a fragment is a potypepdde having an amino acid sequence that entirely is 
the same as part but not all of the annno acid sequence of the aforementioned FAB E polypeptides 
and vaiiants or de riv a ti ves thereof. 

Such fragments may be Trec-standing," t&, not part of or fused to other amino adds or 
IS polypeptides; or they may be couaaised wtthln a larger polypeptide of which they form a pan or 
region. When com pri sed within a larger polypeptide, the presendy discussed fragments roost 
p re fe r a bl y form a single coatinuous region. However, several fragments may be consumed within 
a single larger porypefrtide. For instance* certain preferred entailments relate to a fragment of a 
FAB I polypeptide of the present cornprised within a precursor polypeptide des igned for ex pres si on 
20 in a host and having heterologous pre and pjo-potypeptide regions fused to the amino tentmnus of 
the FAB I fragment and an additional region fused to the carbozyi tenrinus of the fragment 
Trtetefor^ fragments in one asrject of the meaning intend^ refers to the portion or portions 

of a fusion polypeptide or fusion protein derived from FAB L 

Particularly pceferrad fragments include those encoded by amino acids 1-20, 21-40. 41- 
25 60, 61-80, 81-100, 10 M 2ft 121-140, 141-160l 161-180, 181 -200. 201-220, 221-240, 241- 256 
and contiguous confutations thereof 

More particularly preferred ftaguaas include; for example, those with high homology to 
other sequenced structurally related dements. These include, for example, regions homologous to 
fragments of Ejcolifabl including about 13 to about 25, about 32 to about 39, about 112 to about 
30 125, *boutl56 to about 196 and about 231 to about 252. Among especially preferred 
fragments of the invention are truncation mutants of FAB I. Truncahon mutants inekide FAB I 
polypeptides having the amino acid sequence of Figure 1 [SEQ ID N02] or of variants or 
derivatives thereof, except for deletion of a continuous scries of residues (that is, a continuous 
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region, part or portion) that includes the amino terrnkiuK, or a continuous series of residues that 
hctudes the carboxyl terminus or, as in double truncation mutants; deletion of two continuous 
aeries of residues; one including the amino tentanus and one including the carboxyl tenrunu. 
Fragments having the size rant^s set out about also are preferred embodiments of truncation 
5 fragments, which are especially preferred among fragments generally. Degradation products cf the 
polypeptides of Che invention in a host cell, particularly a staphylococcus, are also preferred 
polypeptides. 

Also preferred in this aspect of the invention are fragments characterized by structural or 
njnctional attributes of FAB L Preferred einbod%nent5 of tie invention in this regard include 

10 fragments that comprise alprft-helbc and alpha-hefix forming regions falpha-ftgjons"), bcU-jheet 
and beta-steet-fomring regions (*1>eta-*e|QORS ( *K turn and tunv forming regions ChJrn-reg^>ns n }» 
coil and conforming regions ("cwl-tcgfens")* hydropbilic regions, Irydropbobic regions, alpha 
ampbjpathic regions, beta aniprripathic regions, flexible regions, surface-forming regions and high 
antigenic index regions of FAB L 

15 Among the preferred fragments in this regard are those that comprise regions of FAB I 

that contaki structural features, such as the features set out above. In this regard, the regions 
defined by the residues 1 to about 8, about 26 to about 34, about 39 to about 61, about 70 to 
about 80, about 95 to about 107, about 127 to about 139, about 162 to about 173 and about 207 
to about 220 are characterized by amino adds believed to comprise alpha helix formkig regions. 

20 Additionally, the regions defined by the residues about 9 to about 13, about 19 to about 25, about 
62 to about 69. about 85 to about 95, about 141 to about 156, about 173 to about 188 about 230 
to about 226, about 232 to about 240 arc characterized by residues believed to comprise beta-shad 
regions. Also, the regions defined by the residues about 80 to about 85, about 108 to about 1 12, 
about 120 to about 125, about 178 to about 183, and about 198 to about 203 are characterized by 

25 regions betived to cu u p r i s e turn regions. Also, the regions defined by die residues about 80 to 
about 85, about 105 to about 110. about 120 to about 125, about 138 to about 143, about 145 to 
about 153, about 175 to about 180, about 187 to about 192, and about 240 to about 245 are 
chanrteruxd by amino acid compositions believed to comprise coil regions. The regions oerlned by 
the residues about 9 to about 14, about 20 to about 36, about 86 to about 98, about 115 to about 

30 129, about 138 to about 152, about 161 to about 179, about 185 to about 195, about 226 to about 
240, about 249 to about 256 are characterized by hydrophobic amino acids. Addkionally, the 
rtgkxttdefmedbyriK 14 to about 19, about 36 to about 86\ 98 

to about 115. about 130 to about 138, about 152 to about 161. about 180 to about 186, about 206 
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to about 226. about 239 to and about 249 are characterized by hydYophilic artuno acids. Also. Che 
regions defined by die residues about 20 to about 4Q, about 43 to about 62, about 72 to about 93, 
about 102 to about 117, about 128 to about 140, about 180 to about 220, and about 228 Co about 
240 are characterized by amino acid resvlucs believed to compose an alpha amphipatiiic region 
S and the regions defined by tbe residues about I to about 10. about 27 to about 50, about 60 to 
about 72, about 97 to about 1 10, about 158 to about 191, about 208 to about 220L and about 240 
to about 252 are characterized by amnio acid residues believed to comprise a beta aiuphipanic 
region. Additionally, the regions defined by the residues about 38 to 58. about 77 to about 89, 
about 98 to about 114, about 130 to about 142, about 190 to about 204, about 208 to about 230, 
10 and about 234 to about 246 are characteristic of arrano acid residues bettered to comprise flexUe 
regions. The regions defined by residues about 34 to about 62, about 98 to about 1 12 and about 
206 to about 222 are believed to -cornrpise surface forming regions. Additionally, the regions 
defined by residues about 3 to about 9, about 14 to about 20, about 25 to about 33, about 38 to 
about 60, about 65 to about 88, about 98 to about 1 14, about 120 to about 124, about 130 to 
15 about 140, about 178 to about 185, about 195 to about 228, and about 236 to about 247 arc 
believed to comprise regions of high arrigesririty. Such regions set forth above may be carnprised 
within a larger polypeptide or may be by themselves a rxeferred fragment of the present invention* 
as olacussod above. It will be appreciated that the term "about" as used in this paragraph has the 
meaning sei outarXMoeregarolngtagrrenU tn general 

20 Further preferred regions arc those that mediate activities of FAB L Most airily picTcu e d 

in this regard are fragments that have a chemical, biological or other activity of FAB I, including 
those with a similar activky or an improved activity, or with a decreased undesirable activity. 
Highly pierecred in this regard axe fragments that contain regions mat arehornotogs in sequence, or 
ia position, or in both sequence and to active regions of related rx)typeprjdes, such as the related 

25 polypeptides set out in Figure 1 [SEQ ID N02I which include Exoii Enoyl (ACP) reductase, Fab 
L Among particularly preferred fragments in these regards are truncation mutants, as discussed 
above. Further prcpferred porynuoelotide fragments are those thai are antigenic or imrtminogenic in 
an animal especially in a human. 

It will be appreciated that the invention also relates to, among others, polynucleotides 

30 encoding the aforcirentioned fragrnents, polynucleotides that hybridize to polynucleotides encoding 
the fragments, particularly those that hybridize under stringent conditions; and polynucleotides, 
such as PGR primco, for an^pfifying polynucleotides that encode the fragments. In these regards. 
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preferred pofyimjcleotides aic those Chat correspondent to the p re fe r red iragrrents, as discussed 
above. 

Vectors, host cells, expression 

The present invention also relates to vectors which comprise a poryrax&obde or 
5 polynucleotides of (be present invention, host cells which are genetically engineered with vectors of 
the invention and the pitxtuctkio of polypeptides of the invention by reconaxnant techniques. 

Host cells can be geneticaly engineered to i nco r porate polynucleotides and express 
polypeptides of the present invention. For instance; polynucleotides may be rtxrxkjced into host 
ceils using wdl known tcchnirgtrs of infection, transduction, transfixion, trans vectkii and 

10 transfbnration. The polynwlfofirtVs may be introduced atone or with other polynucfeotidcg. Such 
other polyraxfeotkfes may be inooduced independentry. co-iiitroduced or introoYjced joined to the 
potynocleotides of the invention. 

Thus lor instance, the pdynocleoriaes may be joined to a vector coraakiing a selectable 
marker for propagation in a host. The vector construct may be introduced into host cells by the 

15 aforernentioned techniques. Generally, a plasmid vector is introduced as DNA in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged Bpid Eb^roparation also 
may be used to introduce polynocfeotides into a host If the vector k a virus, it may be packaged in 
vitro or mfrorax**! in^ A 
wide variety of techniques suitable for rnakaig pdynuckotides and for ino-oductng polyrai cl cottdes 

20 totocelb in accordance wta 

in the art. Such tnrhnkpra arc rcrcwed at length in SanArook et aL cited above, which is 
illustrative of the many laboratory roanuals that detail these techniques. In accordance with this 
aspect of the invention the vector may be. for example, a plasmid vector, a single or doubte- 
stranded phagp vector, a single or ckxiUe^traoded RNA or DNA viral vector. Such vectors may 

25 be introduced into cells as porytiucteotides, preferably DNA. by well known techniques for 
Producing DNA and RNA into ecus. The vectors, in the case of phage and viral vectors also may 
be and preferably are mtrodueed into cells as packflfyri or encapsidated virus by well known 
techniqaes fix infection and transduction. Viral vectors may be replication cornpetent or 
replication defective. In the latter case viral propagation generally will occur only m 

30 corpfcrnoaing host cells. 

Rdtuul among vectors, m certain respects, are those for expression of polynucleotides 
and porypeptides of the present invention. Generally, such vectors comprise cis-acting control 
legions effective for expression na host operative!/ linked to the porynuctootklc to be cxpccssaL 
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Appropriate trans-acting factors, either are supplied by the host, supplied by' a cooiplernentkig 
vector or suppfied by the vector ksdfupcn inmxiucdan fro the host- 

In certain preferred embodiments h this regard, the vectors provide for specific 
expression. Such specific expression may be indocfcle expression or expression only in certain 
5 types of cdls or both induobk and cell-specific. Particularly preferred among inducible vectors 
are vectors that can be induced for expression by environmental factors that aic easy to 
manipulate, such as t emperatu re and nutrient additive*. A variety of vectors suitable to this aspect 
of the hventioa including constitutive and inducible expression vectors for use in profcaryetic and 
cuknryotk; hosts, arc well |o^^ 
10 The engineered host eels can be cultured in conventional nutrient media, which may be 

modified as appropriate for, inter alio* activating pouxxers, selecting tnusronrants or anplifying 
gsnes. Culhiro conditions, such as temperature, pH and the lace, previously used with the host ccfl 
selected for expression generally will be suitable for expression of polypeptides of the present 
invention as wDl be apparent to those of skin in the art 
15 A great variety of expression vectors can be used to express a polypeptide of the 

invention. Such vectors include* among others, chrornoaomal, eptsomal and virus-derived vectors, 
vectors derived from bacterial plasnrids, from bacteriophage; from traitsposons, from yeast 
cptsorncs* frorn insertion elements, from yeast chromcxornal elements, from viruses such as 
baciioviruses, papova viruses, such as SV40, vaccinia viruses; adenoviruses, fowl pox viruses, 
20 pseudorabies viruses and retroviruses, and vectors derived from combinations thereof, such as 
those derived from pUsrnid and bacteriophage genctk elements, such as cosuids and phagemids, 
all may be used for expression in accordance witti this aspect of the present invention. Generally, 
any vector suitable to maintain, propagate or express polynucleotides to express a polypeptide in a 
host may be used for expression in das icgaxd. 
25 Hie appropriate DNA sequence may be inserted into the vector by any of a variety of 

well-known and routine techniques. In general, a DNA sequence for expression is joined to an 
expression vector by cleaving the DNA sequence and the expression vector with one or mare 
restriction endonucleases and then joining the restriction fragments together using T4 DNA iigase. 
Procedures for restriction and Lgation that can be used to this end are well known and routine to 
30 those of skilL Suitable procedures in this regard, and far constructing expression vectors using 
alternative techniques, which also are well known and routine to those skill, are set forth in great 
detail in Sanfcrook et at, (1989) MOLECULAR CUMING. A LABORATORY MANUAL, 2nd 
Ed; Cold Spring Harbor Labaraiciy Pn^ ColdSpra 
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The DMA sequence in the expression vector b operativery linked 10 appropnace 
expression control soquence(s), bdutung, for instance, a promoter to direct mRNA trarncription. 
Rerxrsentatives of such rxoaxtjers include the pongs Izanbda PL prornoter. the £ coli lac, tip and 
tic promoters, the S V40 early aid tare promoters and promoters of retroviral LTRs, to name just a 
5 few of the weD-known promoters. It will be understood that mnrrrojB promoters not mentioned 
are suitable for use in this aspect of the invention are known and readily may be employed by 
those of skiO ai the manner illustrated by me dbcussion and the examples herein. 

In general expression construct wiH cootain sizes for transcription initiation and 
tennuation. aat in the transcribed legioii a rixxxxne banting site for translation. The coding 
10 pardon of the mature transcripts expressed by the constructs will include a tmiubiion initiating 
AUG ax the beginning and a terrrinarian codbo app io pi Utdy posit toned at the end of the 
porypepnee so be translated. 

In addition, the constructs may contain control regions that regulate as well as engender 
expression. Generally, in accordance with merry cu m wary practiced procedures, such regions wil 
15 operate by corxrolfing transcription, such as transcription factors, repressor binding sites and 
terrranancn, among others. ^ ^ 

Vectors for propagation and expression generaly win include selectable markers. Such 
uuuheis also may be suitable far amplification or the vectors may contain additional markers tor 
this purpose, fn this regard, the expression vectors preferably contain one or more selectable 
20 marker genes to provide a phenotypic trait for selection of transformed host cells. Preferred 
markers include dihydrofolate reductase or rxxmyctn resistance for enlouyonc cell culture, and 
tetracycline or amp fci llin resists nee gsnes for cutani ng EL celt and other r^rokaryofcs . 

The vector training the appropriate DNA saquenca as described elsewhere herein, as 
well as an appropriate rjronpeer, and other apprnprfan* control sequences, may be introduced ato 
25 an appropriate host using a variety of wd known techniques suitable to expression matin cf a 
desired rxxypeptxie. Represenrative examples of appropriate hosts include bacterial ccOs, such as 
sneptccooi staphylococci E* coiu stjcptotnyccs and Salmonella typhlmurium cells; fungal cells, 
such as yeast cells and Aspergillus cells; insect celts such as Drasophiia S2 and Spodaptmt Sf9 
celh; snnml cells such as CHO, COS and Bowes rrelanoma ecus; and plant cells. Hosts for of a 
30 great variety of expression constructs are well known, and those of skill will be enabled by the 
present disclosure readily to select a host for expressing a rjorypepddes in accordance with (his 
aspect of the present invention. 
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More partiaiUriy, etc present Invention also includes recombinant constants, such as 
expression constructs, comprising one or more of the aoquencea described above. The constructs 
comprise a vector, such as a plasmid or viral vector, into which such a sequence of the invention 
has been inserted. The sequence may be inserted in a forward or reverse orientation. In certain 
5 preferred ernfxxfcrents in this regard, the construct further comprises regulatory wjiwir^ 
including for example, a promoter, operably linked to the sequence. Large numbers of suitable 
vectors and promoters are known to those of skill in the art. and there are many comrnerciafly 
available vectors suitable for use in the present invention. 

The following vectors, which are conmercially available, are provided by way of 

10 example. Among vectors p i efen e d for use in bacteria are pQETO, pQE6D and pQE-9, available 
from Qiagen; pBS vectors, Phagescript vectors. Bluescxipt vectors. pNHSA. pNH16a, pNHlftA, 
pNH46A available from Stratagem; and ptrc99a, pKK223-3, pKK233-3* pDR540, pRIT5 
avalable from Pharmacia. Among preferred cukarycrjc vectors are pWLNEO, p$V2CAT f 
pOG44, pXTl and pSG available from Stratagenec and pSVK3. pBPV, piviSG and pSVL 

15 available from Pharmacia. These vectors are listed solely by way of illustration of the many 
comTuerriaOy available aad wefl known vectors that are available to those of skill in the artier use 
in accordance with this aspect of the present invention. It wifi be appreciated that any other 
plasmid or vector suitable for, for example, iraroductkn, maintenance, propagation or expression 
of a poiyraicleotkie or polypeptide of the invention in a host may be used in this aspect of the 

20 invention. 

Promoter regions can be selected from any desired gene using vectors that contain a 
reporter transcription unit lacking a promoter region, such as a cHocBroprtenicol acetyl transferase 
fXZAT") transcription unit, downstream of restriction site or sites for introducing a candidate 
promoter fragment; tt, a fragment that may coutah a promoter. As is well known, Production 

25 into the vector of a promoter-contsininc fragment at the restriction site upstream of the cat gcrc 
engenders production of CAT activity, which can be detected by standard CAT assays. Vectors 
suitable to this end are well known and readily available. Two such vectors are pKK232-8 and 
pCM7. Hius, promoter s for expression of polynucleotides of the present invention include not 
only wet known and readUy available promoters, bat also promoters that readily may be obtained 

30 by the foregoing technique, using a reporter gene. 

Among known prokaryooc promoters suitable for expression of pdynudcorides and 
polypeptides in accordance wkh the present invention are the £ coti lad and lacZ and promoters, 
the T3 and T7 promoters, the gpf promoter, the lambda PR, PL promoters and the trp promoter. 
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Among known eukaryotfc promoters suitable in this retard are the CMV onmocfiaie early 
promoter, the HSV thymkine kinase promoter, the early ami late SV40 promoters, the promoters 
of retroviral LTRs, such as those of the Rous sarcoma virus ("RSV7, and nmllotUonein 
promoters, such us the mouse metaQothionenvl promoter. 

S Selection of appropriate vectors and gammons for expression in a host ceO. is a well 

known procedure and the requisite techniques for expression vector construction* introduction of 
the vector into the host and expression in the host are routine skiffe in the art 

The present indention also relates to host cells containing the aboro-descrfcoJ constructs 
tfacusscd above. The host cefl can be a higher eukaryotic cell, such as a mammalian ecu, or a 
10 lower eukaryotic cell, such as a yeast cefl, or the host cell can be a rjrokaryotic cell such as a 
bacterial cefl. 

Introduction cf the construct into the host cefl can be affected by calcium phosphate 
ttartfifectioa, DEAErdextran mediated transfection, cationic lipklraediatad transaction, 
elcctrcoccotioa, transduction, scrape loading, baffishc introofceuon, utfbction or other mdhods. 

15 Such methods are described in many standard laixxatory manuals, such as Davis etal, (1986) 
BASIC METHODS IN MOLECULAR BIOLOGY, and Sarnhrook et aU (19S9) MOLECULAR 
CLONING: A LABORATORY MANUAL, 2nd Ed, Cokf Spring Harbor Laboratory Press. Cold 
Spring Harbor, N.Y.. 

Constructs to hott eelk can be tisc^ 

20 encoded by the recombinant sequence. Alternatively, die polypeptides of the invention can be 
synthetically produced 

Mature proteins can be expressed in mammalian cells, yeast, bacteria, of other cdls under 
the control of appropriate promoters Celt-free translation systems can also be employed to 
proonce such proteins using RNAs derived from the DNA constructs of the present invention. 

25 Appropriate cloning and expression vectors for use with prokaryotic and eukaryotic hosts are 
described by Sanfctook et aL (1989) MOLECULAR CLONING: A LABORATORY MANUAL, 
2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor. N. Y.. 

Generally; recorrfcinant expression vectors will include origins of repBcatiort, a promoter 
derived from a highly-expressed gene to direct trartscr%)tion of a downstream structural sequence, 

30 and a seaxtable marker to permit isolation of vector containing cells after exposure to the vector. 
Among suitable promoters are those derived fiwi the genes thai 

3-phosphcg)ycerate kinase ("POK"), a-lactor, acid phosphatase; and heat shock proteins, among 
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others. Selectable maimers include the ampiciiln resistance gene of £ ccU and the tipl gene of S. 
ccrevisiae. 

Transcription at the DNA c nc oc En g the polypeptides of the present invention by higher 
eukaryotes may be increased by inserting an enhancer sequence into the vector. Enhancers arc cii- 
S acting elements of DNA. usually about from 10 to 300 bp that act to increase transcriptional 
activity of a r jrornoter in a given host ceU-ty pc. Examples of enhancers indutfe the SV40 enhancer, 
which is located on the late side of the reparation origin at bp 100 to 270, the cytorrcgaiovkus 
early promoter enhancer, the polyoma enhancer on the lata side of the replication origin, and 
adenovirus enhancers. 

10 Pblynucleotides of the invention, encoding the heterologous structural sequence of a 

polypeptide of the invention generally will be inserted into the vector using standard techniques so 
that it is opcrably hntod to the prouiotcr for expression. The polynucleotide win be positioned so 
that the transcription start site is located appropriately 5* to a ribosornc birring site. Iheribosome 
binding site win be 5* to the AUG that initiates translation of the polypeptide to be expressed 

15 Generally, there wit be do otter cpen reading frames that begin with an initiation codon, usually 
AUG, and lie between the rfosotre binding site and the initiating AUG. Also, generally, there wil 
be a translation stop oodon at the end of the poiypeptifc and there will be a polyadenyiauoo signal 
and a transcription lernanaiion signal appropriately disposed at the 3 ' end of the transcribed region. 
For secretion of the translated protein into the lumen of die endoplasmic reticulum, into the 

20 periplasm*; space or into the extracellular environment appropriate secretion signals may be 
incorporated into the expressed polypeptide. These signals may be endogenous to the polypeptide 
or they may be heterologous signab. 

The rxdypeptidb may be expressed in a modified form, such as a fusion protein, and may 
include not only secretion signals but also additional heterologous functional regions. Thus, for 

25 instance, a region of additional amino acids, particularly charged amino acids, may be added to die 
N-terminus of the polypeptide to improve stability and persistence in the host cefl, during 
purification or during subsequent handling and storage. Also, region also may be added to the 
polypeptide to faciiate purification, Such regions may be removed prior to final preparation of 
the polypeptide. The addition of peptide rrjoicties to polypeptides to engender secretion or 

30 excretion, to improve stability or to facilitate purification, among others, are farniliar and routine 
techniques in the art. A preferred fusion protein comprises a heterologous region from 
xrranuTK>lglobuIin that is useful to soUxlize or purify polypeptides. For example, EP-A-O 464 
533 (Canadian counterpart 2045869) discloses fusion proteins comprising various portions of 
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constant region of irarnunogfobin molecules together with another human protein or part 
thereof. In many case*, the Fc part in fusion protein b thoroughly advantageous for use in 
therapy and diagnosis and thus results, for example, in improved pharmacokinetic properties 
(see EP-A 0232 262). On the other hand, for some uses it would be desirable to be able to 
5 delet e the Fc part after the fusion protein has been expressed, detected and purified in the 
advantageous manner described. This is the case when Fc portion proves to be a hindrance to 
use in assays, therapy or diagnosis, for example when the fusion protein is to be used as 
antigen for imrnunizations. In drug discovery, for example, human proteins, such as, shIL5- 
has been fused with Fc portions for the purpose of high- throughput screening assays to 
10 identify antagonists of hIL-5. See* D. Bennett ct a], (1995) Journal of Molecular 
Recognition. Vol. 8 52-Sg and K. Johanson et al (1995) The Journal cf Biological 
Chemistry. Vol. 270, No. 16. pp 9459-9471. 

Suitable prokaryotic hosts for propagation, maattcnance or expression cf por/nuckoddes 
and polypeptides in accordance with the invention include meptococci, Escherichia coh\ /*™v//« r 
15 subtilis and Salmonella typhtmurium. Various species of Pseudomonas, Streptomyces, and 
Staphylococcus are also suitable hosts in this regard Moreover, many other hosts also known to 
throe of skill may be employed in this regard. 

As a representative but nco-iLmhing example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from corruncrciafly 
20 available rriasrnirls comprising genetic elements of the well known cloning vector pBR322 (ATCC 
37017). Such commercial vectors incaide, for example; pKK223-3 (Pharmacia Fine Chenricals, 
Uppsala, Sweden) and GEM1 (Promega Bktfec. Madison. Wl USA). These pBR322 Tiackbone'' 
sections are cornbtned with an appropriate promoter and the striictural sequence to be expressed 

Following transfornxttjori of a suitable host strain and growth of the host strain to an 
25 appropriate cell density, where the selected promoter is inducible it is induced by appropriate 
means (&£., temperature shift or exposure to chemical inducer) and cells arc cultured tor an 
additional period 

Cells typically then are harvested by centriftigadort disrupted by physical or chernical 
means, and the resulting crude extract retained for further puriiicatiori. 
30 Microbial cells employed in expression of proteas can be disrupted by any convenient 

method, including frecze4haw cycling, sonkation. mechanical disruption, or use of cell tysing 
agents, such methods are wefl know to those skilled in the art 
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Various mammalian ceil culture systems can be employed for expression, as wdL 
Examples of nuirrrafian expression systems mcuide theCOS-7 lines of moofcey kitey fibroblast, 
described in Ghaxvan et al, (1981) Grff 23: 175. Otter ceil fires capable of expressing a 
compatible vector tnckjde for exarnpfe, the CI 27, 3T3,CHO, HeLa, human kidney 293 and BHK 
5 cell lines. 

Mammalian expression vectors may comprise on origin of replication, a suitable promoter 
and enhancer, and also any necessary ribosorne binding sites. polyadenyUtion sites, splice donor 
and acceptor sites, traiiscripticnul Lcmxnation sequences, and 5' flanking non-transcribed sequences 
thai are necessary for expeession. to certain preferred errrfxxfiroe^ 
10 oerrved from the SV40 splice sites, and the S V40 rxrtyadenylarkm skes are used for recprired non- 
transcribed genetic elements of these types. 

FAB I rxtypeptide can be recovered and purified from reoornbinaiit cell cukurca by well- 
known methods including aovnonkim sulfate or cthanol pfodpitatknt acid extraction, anion or 
cation exchange chromatography, phospboceilulose ch™malograpay, hydrophobic interaction 
15 chromatography, affinity chromatography, hydroxyfepatifte cxTCraaiography and lectin 
chrornatngraphy. Moat preferabry, high rxxfbnnance liquid chrurnatography XHPLC") is 
employed for purification. Well known techniques for refolding proten may be employed to 
rega crate active uifonnaiion when the polypeptide is denatured during isolation and or 
rjurificatioo. this invention also provides the use of anti-FAB I ant&odics for detection of FAB I 
20 Airing purifk^oa. 

Polypeptides of the present invention include naturally purified products, products of 
chemical synthetic procedures, and prociicts produced by recewnbinant techniques from a 
prokaryoric or epkaryotic host, inchxfing, for example, bacterial, yeast, higher plant, iisect and 
rnaranaafian cells. Depending upon the host employed in a lecorabuiant production procedure, the 
25 polypeptides of the rjmcerx invention may be grycosy bled cr may be irat-gtycasytated. In addition, 
polypeptides of the invention may also include an initial modified methionine residue, ki tome cases 
as a result of host-rnndiatnrl processes. 

FAB I polynucleotides and polypeptides may be used in accocdaooe with die present 
invention far a variety of applications, parucularxy those that make use of the chemical and 
30 biological properties of FAB L Additional applications relate to diagnosis and to treatment of 
disorders of cefls, tissues and organisms. These aspects of the invention are illustrated further by 
the following dhemskm. 

Fotjrmcleotide assays 
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This mention is also related to the use of the FAB I potyrucioutkJta to detect 
complementary polynucieotides such as. for exarnple, as a diagnostic reagent Detection of FAB I 
in a cufcuyotc, particularly a mammal, and especially a human, will provide a dia&wtic method 
that can add to, define or aDow a diagnosis of a disease. Bufearyotes (herein also ~individuaKs)"l 
5 particularly mammals, and especially humans, carrying a FAB 1 gene may be detected at the DNA 
level by a variety of techniques. Nucleic acids for diagnosis may be obtained from an individual's 
ceQs and tissues, such as bone* blood* muscle; cartilage; and skin. Tissue biopsy and autopsy 
material is also pt e fiaied for samples from an individual Co use in a diagnostic assay. Genomic 
DNA may be used diicctly for detection or may be amplified enzymatically by using PCR prior to 
10 analysis. PCR (Saild et aL, (1986) Nature. 324: 163-166). RNA or cDNA may also be used in 
the same ways. As an example, PCR. primers ccinpJementafy to the nucleic acid ence<ung FAB I 
can be used to identify and analyze FAB I presence and expression. Using PCR, characterization 
of the sowof prokaryote present in aeukaryote, particularly a mammal and cspechily a human, 
may be made by an analysts of the genotype of the prokaryote gene. For example, deletions and 
15 insertions can be detected by a change In size of the amplified product in comparison to the 
genotype of a nrfbaioe sen t e n ce. Font mutations can be kfcntmcd by hybridizing amplified DNA 
to radiolabeled FAB I RNA or alternatively, radtol&befed FAB I antiscose DNA sequences. 
Perfectly matched Sftqnrnces can be distinguished from nttmatched duplexes by RNase A 
digestion or by dnTactices in melting tEmperatures. 
20 Sequence differences between a reference gene and genes having natations also may be 

reveafed by direct DNA sequencing. In addition, cloned DNA segments may be employed as 
probes to detect specific DNA segments. Tte sensitivity of such methods can be greatly enhanced 
by appropriate use of PCR or another amplification method. For exarnple, a sequencing primer is 
used with dViubte-stranded PCR product or a sangle^fxended template molecule generated by a 
25 modified PCR. The sequence determination is performed by conventional procedures with 
radiolabeled nucleotide or by automatic sequencing procedures with fluorescent-tags. 

Genetic testing based on DNA sequence dfferences may be achieved by detection of 
alteration in electrorihoiehc mobility of DNA fragments in gels, with or without denaturing agents. 
Small sequence deletions and insertions can be visualized by high resolution gel electrophoresis. 
30 DNA fragments of different sequences may be distinguished on denaturing fonnarnide gradient 
gels in which the mottln^ 

according to their specific melting or partial melting temperatures (see, e.g. t Myers et aL, (1985) 
Science. 230: 1242X 
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Sequence changes at specific locations also may be revested by nuclease protection 
assays, such as RNase and SI protection or the chemical cleavage method Cotton et ai 9 
(1985) Proc NatL Acad. ScL, USA. 85: 4397-4401). 

Thus; the detection of a specific DNA sequence may be achieved by methods such as 
5 hybridization. RNasc praectioru cherrical cleavage; direct DNA seqiienting or the use of 
restriction enzymes, (cg. t restriction fragment length polymorphisms ("RFLP") and Southern 
blotting of genotnic DNA. 

In addition to more ccnventional gel-ekctropboresis and DNA sajuencing, mutations also 
can be detected by In situ analysis. 
10 A mutation may be ascertained for example, by a DNA sequencing assay. Samples are 

processed by methods known in the art to capture the RNA. First strand cDNA is synthesized 
from the RNA samples by adding an oligonucleotide primer consisting of sequences which 
hybridize to a region on the mRNA. Reverse transcriptase and deoxynuckotides are added to 
allow synthesis of the first strand cDNA. Primer sequences are synthesized based on the DNA 
15 jyxpimrr of the FAB I protein of the invention The primer sequence is generally comprised of at 
least 15cxmsecutr*ebaaes,airian^ _ 
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CeJU carrying mutations in the gene of the present invention may also be detected it the 
DNA level by a variety of techniques* to allow for serotyping, for example. Nucleic ackte for 
cfognosh may be obuinod from an individual** eels or bodily fluids, including but not limited to 
blood, urine, saliva, tissue biopsy and autopsy tnatoria]. The genomic DNA may be used dmxtly 
5 for detection or may be amplified enzymatically by using PCR (Saiki eta!., (1 986") Nature, 

324: 1 63- 1 66) prior to analysts. RT-PCR can also be used to detect mutations. It is particularly 
preferred to used RT-PCR in conjunction with automated detection systems, such as, for ex ample, 
OcneScan. RNA or cDNAmay also bo used for the same purpose* PCR or RT-PCR. As an 
example, PGR primers c ea iy l eu entary to the nucleic acid eococfcng FAB I can be used to identify 

10 and analyze nutations. Examples of representative ui ii uem axe shown below in Table I . For 
example, deletions and insertions can be detected by a change si size of the amplified product in 
conparaon to the normal genotype, Point mutations can be identified by hybridizing amplified 
DNA id radiolabeled RNA or a Perfectly 
imtehedscqtttncescanbcc^ 

15 differences in niching temperatures. 

Table 1 

Pi mulls used for detection of nartstioos m FAB I gene 

SEP LP NO: SEQUENCE 

3 5*^GCCTtX3^GATGTTAAATC 

20 4 5\C«XK3ATCX^TC^^ 

The above primers may be used for amplifying FAB I DNA isolated from a sample 
derived from ah individual The invention also provides the primers of Table 1 with 1, 2, 3 or 4 
nucleotides rencved from the 5' aoaYor the 3' end The primers may be used to amplify the gene 
isolated from the individual such that the gene may men be subject to various techniques for 

25 efcxkfatkxi of the DNA sequence. Ia this way. nutations in the DNA sequence may be 
deteniuned, fix exaniple, to ascend 

Sequence Differences between the reference gene and genes having nutations may be 
revealed by the direct DNA sequencing method. In addfeton, cloned DNA segments may be 
employed as probes to delect specific DNA segments, The sensitivity of this method is greatly 

30 enhanced when combined with PCR. For example, a sequencing primer is used with doubJe- 
stranded PCR product or a single-ctranded template molecule generated by a modified PCR. The 
sequence deterrrunarion is performed by conventional procedures with radiolabeled nucleotide or by 
automatic sequencing procedures with fluorescent-tag^ 
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Genetyping based on DNA sequence differences may be achieved by detection of 
alteration in electrophonfje mobility of DNA fragments in gels with or without denaturing agents. 
Small sequence deletions and insertions can be visualized by high resolution pi electrophoresis. 
DNA magrnents of different s tx a mx s may be dbtingrishnd on denaturing formamide gradient 
5 gek in which the raohi fines of different DNA fragments are retarded in the gel at different positions 
accorrJng to their specific melting or partial melting temperatures (see, eg., Myers «* oJL, (1985) 
Scunct, 230:1242). 

Sequence changes at specific tactions may also he revealed by nuclease protection 
assays, such as RNasc and SI procccrjon or the chemical cleavage method Cotton m al % 
10 (1985) PNAS> USA, 35:4397^401). 

Thus, the detection of a specific DNA sequence and/or quantitation of the level of the 
sequence may be achieved by methods such as hybridization, RNasc projection, chemical cleavage, 
direct DNA sequencing or the use of restriction enzymes, (e.g., Restriction Fragment Length 
PDlynwrprmsras (RFLF)) and Southern blotting of genomic DNA. The invention provides a 
15 process for diagnosing disease, particularly bacterial mfections* and most particularly 
staphykx&ccal infections, comprising determining from a sample derived from an individual an 
increased level of expression of polynucleotide having the sequence of figure 2 {SEQ ID 
N0:1]. Increased expression of polynucleotide can be measured using any on of the methods 
well known in the ait for the quantation of polynucleotides, such as, for example, PGR, RT- 
20 PCR, RNase protection. Northern blotting and other hybridization methods. 

In addition to more conventional gd-electrophoresis and DNA sequencing, nutations can 
also be detected by in situ analysis. 
Polypeptide assays 

The present invenrion also relates to a diagnostic assays such as Quantitative and 
25 diagnostic assay? for detecting levels of FAB I protein in cells and tissues, incloda^ deterrtunation 
of normal and abnormal levels. Thus, for instance, a diagnostic assay in accordance with the 
invention for detecting a pathological expression level of FAB ( protein compared to normal 
control tissue samples may be used to detect the presence of bacteria] infection, for example. 
Assay tocluuqaes that can be used to determine levels of a protein, such as an FAB I protein of the 
30 present invention, in a sample derived from a host are weli-known to those of skill in the art Such 
assay methods include radfoinminoassays, oDmpeduH^indmg assays. Western Blot analysis and 
ELBA assays. Among these ELISAs frcqtientiy are preferred An EEJSA assay minaliy 
comprises preparing an antibody specific to FAB 1, preferably a monoclonal antibody, m addition 
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For preparation of monoclonal antibodies, any technique which provides antibodies 
produced by continuous ceU line cultures can be used. Examples include the hybridoma technique 
(Kohkr. G.etaLO 975) A&urv 256: 495-497, tie trioma technique, lie human E<eU hytridoma 
technique (Koztoor ct aL. (1983) Ixwnunoiogy Today 4: 72 and the EBV4iybridoma technique to 
5 produce human monodonal anubodbi (Cole ct al (1985) in Monoclonal Antibodies And Cancer 
Therapy. Alan R. List, be pp. 77-96. 

Techniques d i u s ciLui for the product too of single chain antibodies (U.S. Patent No, 
4^946,778) can be adapted to produce single chain antibodies to immunogenic polypeptide 
products of this invention. Alsc\ transgenic mice; or other organisms such as otber nwnm>i^ may 
10. teusedtocgpieat hranaiiiaeda n^ 

Polypeptide derivatives include antigenicaDy or immunologically equivalent 
derivatives which form a particular aspect of this invention. 

The term "antigemcally equivalent derivative" as used herein encompasses a 
polypeptide or its equivalent which will be specifically recognised by certain antibodies 
15 which, when raised to the protein or polypeptide according to the present invention, 
interfere wfeh the immediate physical interaction between pathogen and mammalian host 

The term "immunologically equivalent derivative" as used herein encompasses a 
peptide or its equivalent which when used in a suitable formulation to raise antitxxfies in a 
vertebrate, the antibodtes act to interfere wkh the immediate physical interaction between 
20 pathogen and mammalian host 

The polypeptide, such as an anttgenicaily or immunologically equivalent derivative 
or a fusion protein thereof is used as an antigen to Immunize a mouse or other animal such 
as a rat or chicken. The fusion protein may provide stability to the polypeptide. The 
antigen may be associated, for example by conjugation . with an immunogenic carrier 
25 protein for example bovine serum albumin (BSA) or keyhole limpet haemocyanin (KLH). 
Alternatively a multiple antigenic peptide comprising multiple copies of the the protein or 
polypeptide, or an antigen ically or immunologically equivalent polypeptide thereof may be 
sufficiently antigenic to improve irnmunogenicky so as to obviate the use of a carrier. 

Using the procedure of Kohler et al. (1975) Nature 256 , 495^97), antibody- 
30 containing cells from the immunised- mammal are fused with myeloma cells to create 
hybridoma cells secreting monoclonal antibodies. 

The hybridomas ate screened to select a cell line with high binding affinity and 
favorable cross reaction with other staphylococcal sp eci es using one or more of the original 
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polypeptide and/or the fusion protein. The selected cell line is cultured to obtain the desired 
Mab. 

Hybridoma cell lines secreting the monoclonal antibody are another aspect of this 
Invention. 

5 Alternatively phage display technology could be utilised to select antibody genes 

with binding activities towards the polypeptide either from repertoires of PCR amplified v- 
genes of lymphocytes from humans screened for possessing anti-Fbp or from naive libraries 
(McCafferty, J. et aL, (1990), Mature 348, 552-554; Marks, J. et aL, (1992) Biotechnology 
?(K 779-783). The affinity of these antibodies can also be improved by chain shuffling 
10 (Oackson, T. e* al., (1991) Nature 352, 624-628). 

The antibody should be screened again for high affinity to the polypeptide and/or 
fusion protein. 

The alxTVodeseribed antibodies may be employed to isolate or to identify clones 
expressing the pcrfypepticfe or purify the polypeptide of the present indention by attachment of the 
15 antibody to a sofid support for isolation and/or purification by affinity chromatography. 

The polypeptide may be used as on antigen for vaccination of a host to produce 
specific antibodies which protect against invasion of bacteria, for example by blocking 
adherence of bacteria to damaged tissue. Examples of tissue damage include wounds in 
or connective tissue caused, by mechanical, traumatic, chemical or thermal damage or 
20 by implantation of indwelling devices, or wounds in the mucous membranes, such as the 
mouth, mammary glands, urethra or vagina. 

The polypeptides or cells expressing them caa be used as an immuaogcu to produce 
antibodies thereto. These antibodies can be, for example, polyclonal or monoclonal 
antibodies. The term antibodies also includes chimeric, single chain, and humanized 
25 antibodies, as well as Fab fragments, or the product of an Fab expression Ifer&ry. Various 
procedures known in the art may be used for the production of such antibodies and ' 
fragments. 

Antibodies generated against the polypeptides of the present invention can be 
obtained by direct injection of the polypeptides into an individual or by administering the 
30 polypeptide s to an individual, preferably a ranhuman. The antibody so obtained will then 
bind the polypeptides itself. In this manner, even a sequence encoding only a fragment of 
the polypeptides can be used to generate antibodies binding the whole native polypeptides. 
Such antibodies can then be used to isolate the polypeptide from tissue expressing that 
polypeptide. 
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As mentioned above* a fragment of the final antibody may be prepared. 
The antibody may be cither intact antibody of M, appro* 150,000 or a derivative of 
it, for example a Fab fragment or a Fv fragment as described in Skerra, A and Pluckthun, 
A (1988) Science 240 1038-1040. If two antigen binding domains are present each domain 
5 may be directed against a Afferent epitope - termed otspecific' antibodes. 

The antibody of the invention may be prepared by conventional means for example 
by established monoclonal antibody technology (Kohkr, G. et al (1975), Nature 256 t 495- 
497) or using recombinant means e.g. combinatorial libraries, for example as described in 
Huse, WJ>. etal.,(1989) Science 240, 1275- 1281. 
10 Preferably the antibody is prepared by expression of a DNA polymer encoding said 

antibody in an appropriate expression system such as described above for the expression of 
polypeptides of the invention. The choice of vector for the expression system will be 
determined In pen by the host, which may be a proiuoyotic cell, such as & coil (preferably 
strain B) or Streptomyces sp. era eukaryotic cell, such as a mouse C 127, mouse myeloma* 
15 human HeLa, Chinese hamster ovary, filamentous or unicellular fungi or insect cell. The 
host may also be a transgenic animal or a transgenic plant, for example as described in 
Hiatt, A etal % (1989) Nature 34. 76-78. Suitable vectors include plasmids. bacteriophages, 
cosmids and recombinant viruses, derived from, for example, baculoviruses and vaccinia. 

The Fab fragment may also, be prepared from its parent monoclonal antibody by 
20 enzyme treatment, for example using papain to cleave die Fab portion ftprn the Fc portion. 

Preferably the antibody or derivative thereof is modified to make it less 
immunogenic in the iirfviduaL For example, if the axlivsJual is human the antibody may 
most preferably be 'humanised' ; where the complimentarity determining region(s) of the 
hrbridoma-derived antibody has been transplanted into a human monoclonal antibody , for 
25 example as described in Jones, P. et al (1986), Nature 32!, 522-525 or Tempest et al., 
(1991) Biotechnology 9, 266-273. 

The modification need not be restricted to one of 'humanisation' ; other primate 
sequences (for example Newman, R. et al., 1992, Biotechnology 10. I455-146Q) may also 
be used. 

30 The humanised monoclonal antibody, or its fragment having binding activity, form 

a particular aspect of this invention. 

This invention provides a method of screening drugs to identify those which 
interfere with the interaction of the FAB I protein or active fragment to mammalian cells, 
the. method comprising incubating a mammalian cell or membrane preparation with labeled 
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polypeptide in tbe pretence of the diug and measuring the ability of tbe drug to block this 
interaction. 

Hie use of a polynucleotide of the invention io genetic immunization will 
preferably employ a suitable delivery method such as direct injection of plasmid DNA k*o 
5 muscles (Wolff et aL. (1992) Hum Mol Genet, 7:363, Manthorpe et aL, (1963) Hum. Gene 
Then 4, 419), delivery of DNA complexed with specific protein carriers ( Wu, et al, (1989) J 
Biol Cher* 264, 1 69S5), copreefritatkxi of DNA with calcium phosphate (Beovenisty & 
Reshef. PNAS» 1956:83,955 1), encapsulation of DNA in various forms of liposomes (Kaneda 
et aL, (1989) Science 243. 375). particle bombardment (Tang et aL (1992) Nature J5tf:152, 
10 Eisenbraun et aL, (1993) DNA Ceil Biol 72:791) aad fri vivo infection using cloned retroviral 
vectors (Seeger et aU (1984) /WAS 81, 5849). Suitable promoters for muscle txansfection 
include CMV. RSV. SRa. actin, MCK. alpha globin, adenovirus and cfihydrofolatc reductase. 

Thus, among others, antibodies against FAB I may be employed to inhibit FAS or FAB I 
enzymatic activity or FAB I expression. 
15 FAB I may also be employed to kihibit infections including, but not filiated to infections of 

upper respiratory tract (e.g. otitis media, bacterial tracheitis, acute epigktubs, th>vpaditis\.Ioiver 
respiratory (eg. empyema, lung abscess)jcarciac (eg. infective endocarctitisX gastrartfestinal (eg. 
secretory diarrhoea, splenic abscess. i c Uupeiiio neal abscess), CMS (e^g. cerebral abscess), eye 
(eg, bkpharins, conjujictivitis, keratitis, endophtfialrnxis, preseptal and orbital rf^hifti*. 
20 darcryocystrtisX kidney and urinary tract (eg. epidkfvnitis, ntrarenal and perinephric abscess, 
toxic shock syndrome), skin (eg. impetigo, folkailins, cutaneous abscesses* cellulitis, wound 
infection, bacterial myosiusX and bone and joint (eg. septic arthritis, osteomyditisX 

FAB E may also be employed to treat bacterial infection, such as, for example, infections 
of upper respiratory tract (eg, otitis media, bacterial tracheitis, acute epiglottitis, thyrokitisX lower 
25 respiratory (eg. ernpycrna, lung abscess),canfiac (eg. infective endocancfiusX k^ SI> **' * " M ^ (e.g. 
secretory diarrhoea, splenic abscess, retroperitoneal abscess), CNS (eg, cerebral abscess), eye 
(eg. blepharitis, conjunctivitis, keratitis, endophthalmitis, preseptal and orbital ceUntitis, 
dorcryocystttisX kidney and urinary tract (e.g. cpidkrynxtia, intrarcnat and perinephric abscess, 
toxic shock syndrome), slcin (eg. trnpetigo, folliculitis, cutaneous abscesses, oeliuiiru, wound 
30 infcctiori. bacterial myositis), and bone and joint (eg. septic arthritis, osteomyelitis). 
FAB I binding molecules and assays 

This nvendon also provkies a method fur tfaxaicaiion of molecules, such as binding 
molecules, mat bind FAB L Genes encoding proteins that bind FAB 1, such as bindkig proteins, 
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can be identified by numerous methods known to those of skill in the art. Examples of such 
methods are described m many laboratory manuals such as, for instance, Cohgan ct oil, (1991) 
Cumrtt Protocols bt Immunology 1(2): Chapter 5 . 

Far instance; expression cloning may be employed for this purpose To this cod, to isolate 
5 genes in an individual which are responsive to FAB I, poiyadenylatad RNA is prepared from a cell 
responsive to FAB I, a cDNA library b created from this RNA. the library is divided into pools 
and the poofe are transacted uvfvkkudly into cells that are not retponciv© to FAB L The 
inusfectod cells then are exposed lo labeled FAB L (FAB I can be labeled by a variety of wett- 
tnowa techniques inchidhg standard methods of radk>4odinaojon or inclusion of a recognition site 

10 lor a site-specific protein kinase.) Following exposure; the cells are fixed and binding of FAB I b 
de ta in in g! These proceduies conveniently are earned out on glass sides. 

Alternatively a labeled figand can be photonfruiiry Imkod to & cell extract such as a 
ncmbrane or a m e n i b i an c extract, prepared from cefls that express a molecule that k binds, such 
as a bintfing tnofecule. Cros^Hnkod rnstcria] is resolved by poryaoytairsae gel electrophoresis 

15 ("PAGE") and exposed to X-ray film. The labeled complex co n ta kan g the SganeM>ard5ng can be 
excised, resolved into peptide fragments, and subjected to protein rnkxnsnpiffnrcqg. Tne^nrmoo 
acid sequence obtained from mfcrascquencing can be nscd to design, unique or degenerate 
olgonucjQOtids probes to screen cONA Itoraries to kfcotify genes encoding the putative binang 
mdecule 

20 Polypeptides of the invention abo can be u*ed to assess FAB I binding capacity of FAB I 

bkKfing mobcules, such as binding mofacuks, in cells or in cell-free preparations. 
Antagonists nod Agonists - assays and inotecules 

The invention also provvjes a method of screening conpounds to identify those which 
enhance or bkxk the action of FAB 1 on cdls, such as its alternation with FAB H)indsng r n oie cu l fs 
25 such as binding motecuies. An antagonist is a compound which decreases the natural biological 
functions of FAB L An agonist is & cooopound which increases the natural biologicai functions of 
FAB I. 

For example; a cdlitar cornpoocnU such as a rncrnbenne, cell uuU o pc or cell wall, or a 
prepara tio n of any thereof, may be prepared from a cell mat expresses a molecule that binds FAB 
30 I such as a rralecule of a physiological pathway nodulated or affected by FAB I, such as. for 
example; a regulatory pathway, sucb as a FAS pathway. The preparation is incubated with 
hbefed FAB I in the absence or the presence of a candidate molecule which may be a FAB 1 
agonist or aniagonist The ability of the candidate molecule to bind the binding rholecule is 
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reflected in decreased binding of the labeled Ugan<L Molecules which bind gratuitously, Lc, 
without inducing the effects of FAB I on taxing the FAB I binding molecule; are most Itety Co be 
good antagonists. Molecules that biod wcl and elicit effects that one the same as or closely related 
to FAB I are agonists. 

5 FAB Mike effects of potential agonists and artzgodsu may by measured, for instance; by 

detenruning activity of a second messenger system fallowing interaction of the candidate molecule 
with a ceB or appropriate cell preparation, and cornparing the effect with that of FAB f or 
molecules that dkk the same effects as FAB L Second mcsscr^x systems thai nay be useful in 
this regard include but are not limited to AMP guanyiate cyclase, ion channel or phoarJ¥X«xsitkfc 

10 hyoYorysu second messenger systems. 

Another example of an assay for FAB 1 antagonists is a coenpetiti ve assay that combines 
FAB I and a potential antagonist with nKrnbrane-bound FAB I binding rnolecules or recorabaiarrt 
FAB 1 binding molecules under appropriate conditions for a competitive inhibition assay. FAB I 
can be labeled, such as by radioactivity, such that (he number of FAB I molecules bound to a 

15 binding motaenfe can be determined accurately to assess the effectiveness of the potential 
antagonist. 

A further example of a screen is a detect the reduction of crotonyi-CoA by measuring 
the consumption of NADH. Crotonyl-ACP may also be used in place of crotoayl-CoA in 
such a screen. Test compound arc added to the reaction mix to determine the effect on the 
20 reduction of crotonyl-CoA or crotonyi-ACR Agonists can be identified if the level of 
reduction is increased and antagonists can be identified if the level of reduction is decreased. 
Diazaborine or palmitoyl GoA may be used as a positive control for antagonism. It is 
preferred that these screens be used in a highthrtHiput assay using a microti tre plate format 
and a plate reader. 

25 Potential antagonists irtcfude small organic molecules; peptides, polypeptides and 

antibodies that bind to a polypeptide of the invention and thereby inhibit or extinguish its activity. 
Potential antagonists also may be small organic molecules, a peptide; a polypeptide such as a 
closely related protein or antibody that binds the same sites on a binding molecule, such as a 
binding irofacufe, without inducing FAB I-induced activities, thereby preventing the action of FAB 

30 I by excluding FAB I from binding. 

Potential antagonists include a small mokxule which binds to and occupies the binding ske 
of the polypeptide thereby preventing bkriing to ceDular binding molecules, such as binding 
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molecules, such that normal biological activity is prevented Examples of small 'molecules include 
but arc not limited to smalt organic molecules, peptides or peptide-like molecules. 

Potential antagonists also include diazabortnc mutics (Boron substituted for sulphur, 
carbon, or oxygen) and mimic of activated tsoniazkL 
5 Other potential antagonists include amisense molecules. Anosense technology can be used 

to control gene expression through aimsensc DNA or RNA or through tripfe-hdix formation. 
Andscxxsc techniques are discussed; for example, in - Okano, J. (1991) Ncurochem. 56:560; 
OUGODEOXYNUCLEOTiDES AS ANTISENSE INHIBITORS OF GENE EXPRESSION, CRC 
Press, Boca Raton. FL (1988).- Trip(c helix formation is rfisciissrri in. for ratanoe Lee et al., 
10 (1979) Nucleic Adds Research 67 3073; Cooney et aL, (1988) Science 241: 456; and Dervan et 
aL, (1991) Science 251: 1360. The methods are based on binding of a polynoctootkfe to a 
coraplementary DNA or RNA. Forexani>le, the5 , cooirep^ 

the mature porypeptide of the present invention may be used to design an aatisense RNA 
oligonudcrtkfccf nronab A DNA oligonucleotidb it designed to 

15 becomplerhemary to a region of the gene involved 

and the production of FAB I. The antisease RNA oUgooucleotide hybridizes to the mRNA in vivo 
and blocks tianslarion of the mRNA rnofecule into FAB 1 polypeptide. The oligonucleotides 
described above can also be delivered to cells such that the annsense RNA or DNA may be 
expressed in vivo to mrtflxt productionof FAB L 

20 The antagonists may be employed in a composition with a phanraoeutically acceptable 

earner, e.g. t as hereinafter described 

The antagonists may be employed for instance to inhibit diseases including, but m* limited 
to infections of upper respiratory tract (eg. otitis media, bacterial tracheitis, acute epiglottitis, 
thyroiditis), lower respiratory (eg. empyema, lung abscess).cardiac (e g. infective endocairiitis), 

25 gastrointestinal (eg. secretary diarrhoea, splenic abscess, retroperitoneal abscess). CNS (eg. 
cerebral abscess), eye (eg. blepharitis, oonjunctivitis, keratitis:, erdophthalmitis, prsseptal and 
orbital cellulitis, darcryocystitis). kidney and urinary tract (e g. epididymitis, intrarenal and 
perinephric abscess, toxic shock syndrome), skin (eg impetigo, folliculitis , cutaneous abscesses, 
ceftuitis, wound infection, bacterial myositis), and bone and joint (e.g. septic arthritis, 

30 osteomyelitis). 

In a particular aspect the invention provides the use of the polypeptide^ 
polynucleotide or inhibitor of the invention to interfere with the immediate physical 
interaction between a pathogen and mammalian host responsible for sequelae of infection. In 
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particular the. molecules of the invention may be used: i) in the prevention of adhesion of 
bacteria, in particular gram positive bacteria, to mammalian extracellular matrix proteins on 
in-dwelling devices or to extracellular matrix proteins in wounds; u) to block FAB I protein 
mediated mamroa&an cell invasion by, for example, initiating phosphorylation of mammalian 
5 tyrosiae kinases (Rosenshine ct al., (1992) Infect Immun. 60. 221 1-7); iii) to block bacterial 
adhesion between mammalian extracellular matrix proteins and bacterial FAB I proteins 
which mediate tissue damage; and/or iv) to block the normal progression of pathogenesis h 
infections initiated other than by the implantation of in-dwelling devices or by other surgical 
techniques. 

10 The antagonists may be employed in a composirioa with a phaonaceinicaiiy acceptable 

carrier, «Lg., as hereinafter described. 

Each of the DNA seque n ces provided herein may be used in the discovery and 
development of antibacterial compounds. The encoded protein upon expression can be used 
as a target for the screening of antibacterial drugs. Additionally, the DNA sequences 
15 encoding the amino terminal regions of the encoded protein or Shine-Delgarno or other 
translation facilitating sequences of the respective mRNA can be used to construct antisense 
sequences to control the expression of the coding sequence of interest 

In view of the conservation in the amino acid, sequence of FAB I with known 
enzymes in H influenzae ^ Kcoli and S. typhimmrium* an antibacterial targeted at FAB I 
20 agonist and antagonist compounds provided by the invention are believed to be active 
against a wide variety of Gram negative and positive organisms. In addition, a Fab I 
homolog (InhA) has been identified in Mycobacterium tuberculosis. Therefore, an 
antibacterial provided by the invention, targeted at FAB I, may also have anti * 
mycobacterial activity. Further, since DiazAborine derivatives inhibit LPS biosynthesis 
25 (Lam et al (1987) /. Antimicrvb. Chemother. 20 37-45) and LPS is a known virulence 
factor, the invention provides antibacterial compounds targeted at FAB I that have enhanced 
activity in vivo. 

Vaccines 

Another aspect of the invention relates to a method for inducing an immunological 
30 response in a rnarnmal which comprises inoculating the mammal with FAB U or a fragment 
or variant thereof, adequate to produce antibody to protect said animal from disease, 
particularly a bacterial aifection, and especially a staphylococcal infection. Yet another 
aspect of the invention relates to a method of inducing imnainological response m a mammal 
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which comprises, through gene therapy, delivering gene encoding FAB I, or a fragment or a 
variant thereof, for expressing FAB I, or a fragment or a variant thereof in vivo in order to 
Induce an immunological response to produce antibody to protect said animal from disease. 

A further aspect of the invention relates to an iminunological composition which. 
5 when introduced into a mammalian host, induces an immunological response in that mammal 
to a given FAB I or protein codad therefrom, wherein the composition comprises a 
recombinant FAB 1 or protein coded therefrom comprising DNA which codes for and 
expresses an antigen of said gene or protein coded therefrom. 

FAB I or a fragment (hereof may be fused with co-protein which may not by itself 
10 produce antibodies, but is capable of stabilizing the first protein and producing a fused 
protein which win have iimnunogentc and protective properties. Thus fused recombinant 
protein, preferably farther comprises, an antigenic co-protein* such as Glutathiones 
transferase {GST) or beta-g&Iactoskiase, relatively large co-proteins which aolubilise the 
protein and facilitate production and purnication thereof. Moreover, the co-protein may act 
15 as an adjuvant in the sense of providing a generalized stimulation of the immune tystem. The 
co-protein may be attarhrari to either the amino or caxboxy terminus of the first protein. 

Iacaided in the present uivcntkn are methods for the introduction into an individual 
polypeptides or porymKleotkfes of the invention along with an inunurosfcmuUtory DMA 
sequence to enhance the immune response to FAB I, and compositions comprising FAB1 and 
20 an inirrainostimuiarory DNA sequence. Such inirauriostimalatory DNA sequences ane their 
uses are described in Sato, et ah. ( i 996) Science 273: 35Z 

The present invention, also includes a vaccine ' formulation which comprises the 
irnmuno^rtic recombinant protein together with a suitable carrier. Since the protein may be 
broken down in the stomach, it is preferably admixiistered pareotemliy (inducing 
25 subcutaneous, intramuscular, intravenous, intradermal etc. injection). Formulations suitable 
for patentees! achninistration include aqueous and non-oqucous sterile injection solutions 
which may contain antioxidants, buffers, bacteriostats and solutes which render the 
formulation instonic with the blood of the recipient; and aqueous and non-aqueous sterile 
suspensions which may include suspending agents or thickening agents. The formulations 
30 may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and 
vials and may be stored in a fieeze-dried condition requiring only the addition of the sterile 
liquid carrier immediately prior to use. The vaccine formulation may also include adjuvant 
systems for enhancing the inmiumgentciry of the formulation, such as oil-in water systems 
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and ocher systems known in Che ait. The dosage will depend on the specific activity of the 
vaccine and can be readily determined by routine experimentation. 

Whilst the invention has been described with reference to certain FAB I, it is to be 
understood that this covers fragments of the naturally occurring protein and similar proteins 
5 (for example, having sequence homologies of 50% or greater) with additions, deletions or 
substitutions which do not substantially affect the immunogenic properties of the recombinant 
protein* 

The invention also relates to compositions co m p tci ng the potynudcotkfe or the 
10 polypeptides cfscussed above or the agonists or antagonisU. Thus, the polypeptides of the present 
inven ti on may be employed in combination with a non-sterile or sterile carrier or carriers for use 
with cells, tissues of organisrns, such as a pharrnaceutical carrier suitable for adn rinistta tkm to a 
subject. Such ccrnpositions comprise; Cor instance, a media additive or a thexmrxutjcalty effective 
amount of a polypeptide of the invention and a pharrnnowitinany acceptable carrier or excipienL 
15 Such carriers may include; but are not limited to, saline; buffered saline, dextrose, water, glycerol* 
ethanol and combinations thereof. The fbrrrulation should suit the mode of admbustratioa. _ 
Kite 

The invention further relates to pfarnrcevttcal packs and kits c o uf ir ts a q g one or more 
containers filed with one or more of the ingredients of the a faem ta aj uned compositions of the 
20 invention Associated with such corcainer(s) can be a notice hi the form prescribed by a 
governmental agency regulating the manufacture, use or sale of plkomttceuticals or biological 
products* reflecting approval by the agency of the rranufecture, use or sale of the product for 
human aduiuasuution. 

Also provided by the invention are diagnostic kits for the FAB I gene and hornologs will 
25 enable the directed therapy of a FAB I directed antibacterial. DNA hybridisation or protein 
(monoclonal antibody) based lots for the identification of Fab I and hornologs of FAB I from 
different specks. Such a lot could also detect notations in the FAB I gene /proten and its 
hornolog?. 

Adnttolsrratfon 

30 Pdypcpddcs and other cornpounds of the present invention may be employed alone or at 

conjunction with other cocqpotaids, such as therapeutic compounds . 
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The pharmaceutical ocraposftioos may be administered in any effective, con ve ni a l 
manner nch*fing. for inslanm adnirdstiatioa by topical, oral* anal, vaginal, intravenous, 
intraperitoneal, intramuscular, subcutaneous, intranasal or intradamal routes among others. 

The pharmaceutkal compositions generally arc adrnuiistBrcd in on amount effective for 
5 treatment or prophylaxis of a specific indication or irritations. In general, the compositions are 
adninistercd in an amount of at feast about 10 ugAg body weight. In most cases they win be 
administered in an amount not in excess of about 8 mgftg body weight per cfay. Preferably, in 
most cases, dose b from about 10 jtgftg to about t mg/kg body weight, daily. It will be 
appreciated that optimum dosage will be determined by standard u g th od s for each ti e atment 
10 modality and indication, taking wto account the incftcatibn, its severity, route of adranistratioa, 
complicating conditions and die hta. 

In therapy or as a prophylactic, the active agent may be administered to a individual 
as an injectable composition, for example as a sterile aqueous dispersion, preferably isotonic 

Alternatively the composition may be formulated for topical applanation 
15 for example' in the form of ointments, creams, lotions, eye ointments, eye drops, ear drops, 
mouthwash, unpregn&fcd dressings and sutures and aerosols, and may contain appropriate 
convention al additives* including, for example, preservatives, solvents to assist drug 
penetration, and emollients in ointments and creams. Such topical formulations may also 
contain compatible conventional carriers, for example cream or ointment bases* and ethanol 
20 or otcyl alcohol foe lotions. Such carriers may constitute from about i% to about 98% by 
weight of the formulation; more usually they will constitute up to about 80% by weight of the 
formulation. 

For administration to human individuals, it is expected that the daily dosage level of 
the active agent will be from 0.01 to 10 mg/kg, typically around 1 mg/kg. The physician in 
25 any event will determine the actual dosage which will be most suitable for an individual and 
will vary with the age, weight and response of the particular individual. The above dosages 
are exemplary of the average case. There can, of course, be individual instances where higher 
or lower dosage ranges are merited, and such are within the scope of this invention. 

£n-<iwellmg devices include surgical implants, prosthetic devices and catheters, i.e., 
30 devices that are introduced to the body of an individual and remain in posit ion for an extended 
time. Such devices include, for example, artificial joints, heart valves, pacemakers, vascular 
grafts, vascular catheters, cerebrospinal fluid shunts, urinary catheters, continuous 
ambulatory peritoneal dialysis (CAPD) catheters, etc 
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The composition of the invention may be administered by injection to achieve a 
systemic c fleet against relevant baaed a shortly before insertion of an in-dwelling device. 
Treatment may be continued after surgery during the in-body time of the device Is addition, 
che composition could also be used to broaden perioperative cover for any surgical technique 
5 to prevent staphylococcal wound infections. 

Many orthopaedic surgeons consider that individuals with prosthetic joints should be 
considered for aadbtoric prophylaxis before dental treatment that could produce a 
bacteraeriua. Late deep infection is a serious complication sometimes leading to loss of the 
pratheuc joint and is accornpanicd by significant morbidity and mortality. It may therefore 
10 be poisible to extend the use of the active agent as a replacement for proprtyiactic antibiotics 
in this situation. 

In addition to (he therapy described above, the compositions of mis invention may be 
used generally as a wound tteatm c ut agent to prevent adhesion of bacieria to matrix proteins 
exposed in wound tissue and tor prophylactic use in dental treatment as an alternative to, or 
IS in conjunction with, antibiotic prophylaxis. 

Alternatively, the composition of the invention may be used to bathe an nhwlling 
device immediately before insertion. The active agent will preferably be present at a 
concentration of Ufa/ml to lOmg/rnl for bathing of wounds or indwelling devices. 

A vaccine composition is conveniently .in injectable form Conventional adjuvants 
20 may be employed* to enhance the irarnune response. 

A suitable unit dose for vaccination is 03-5ug/fcg of antigen, and such dose is 
preferably admmistered 1-3 times and with an interval of 1-3 weeks. 

With the indicated dose range* no adverse toxicologies! effects will be observed with 
the compounds of the invention which would preclude their adrmiusaration to suitable 
25 individuals. 

The antibodies described above may al^o be used as diagnostic reagents to detect the 
presence of bactera cootammg the FAB 1 protein. 

In order to facilitate understanding of the following example certain frequently 
occurring methods and/or terms wilt be described. 
30 Ge** therapy 

The FAB I potynudeotides, polypeptides, agonists and antagonists that are polypeptides 
may be employed in accordance with the present aivcntion by expression of such polypeptides In 
vivo, in creatxnent rnodahries often referred to as "gene therapy." The coirpoinds of the orations 
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may be used as gene tmnunctherapies. to engender an immune resoponse ta an individual against 
the organism from which such compound was derived as wdl as related organisms. 

Thus, for example, cdls from an individual may be lui with a pc4yrodeotkfe> such 

as a DN A or RNA, encoring a polypeptide ex vivo, and the en giia u u e d cells then can be provided 
5 to an individual to be treated with the polypeptide, For example, ceOs may be engineered ex vivo by 
the use of a retroviral phsinid vector containing RNA encoding a polypeptide of the present 
ioveaDjon. Such methods arc well-known ki the an and (heir use in the present invention win be 
apparent from die teachings herein. 

Similarly, cells may be engineered in vivo for expression of a poJypeptide in vivo by 

10 procedures known in die an. For example, a pdynucfeodde of thernvr^onrnay bccBgiiKardfor 
expression in a replication defective retroviral vector, as diynwd above, The retro viral 
expression construct then may bo isolated and introduced kao a packaging cell is transduced with a 
retroviral pbsnad vector containing RNA encoding a polypeptide of the present invention such that 
the packaging cell now produces infectious viral particles containing the gene of interest These 

15 producer cells may be administered to an individual for engineering cells in vivo and expression of 
the polypeptide in vivo. These and other methods for adnanissering a polypeptide of the present 
invention by such rnethod should be apparent to those dotted in the art from the teachings of the 
present iaventioa 

Retroviruses from which the retroviral ptasend vectors herein above mentioned may be 
20 derived include, but are not limited to, Moloney Murine Leukemia Virus, spleen necrosis virus, 
retroviruses such as Rous Sarcoma Virus. Harvey Sarcoma Virus, avian leukosis virus, gibbon 
ape leukemia virus, human i mnwin orlrficiency virus, adenovirus, Myeloproliferative Sarcoma 
Virus, and mammary tumor virus. In one emfxxtiroent, the retroviral ptasrmd vector is derived from 
Moloney Murine Leukemia Virus. 
25 Such vectors weD include one or more p t ot itic b for expressing the polypeptide. Suitable 

p tt wUe i s which nay be employed include, but are not limited to, the retroviral LTR; the SV40 
promoter, and the human cytooxgakrviras (CMV) pt o i notei described in Miller et aL, (1989) 
Biotechniques 7: 980-994 or aay other promoter (eg., cellular promoters such as eukaryotic 
cellular promoters including, but not limited to, the hutone, RNA polymerase M. and &-«ctin 
30 promoters). Other viral promoters which may be employed include but are not limited to, 
adenovirus promoters, thymidine kinase (TK> promoters, and B19 parvovirus promoters. The 
sekct'oa of a suitable promoter will be apparent to those skilled in the art from the teachings 
c on tamed herein. 
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The nucleic acid sequence encoding ite polypeptide of the present invention will be placed 
under the control of a suitable p t onm er. Suitable promoters which may be employed include but 
are nor Omtoed to. adeooviral ptutu o teu , such as the adenoviral major tote promoter, or 
heterologous promoters, such as the cytomegakmrus (CMV) promoter; the RSV promoter; 
5 inducible promoters, such as the MMT promoter, the mrtallothicoein pr omoter ; beat shock 
promoters: the albumin promoter; the ApaAI promoter, human glob in promoters; viral thyrnkfine 
kinase promoters, such as the Herpes Simplex thyrnidine kinase promoter; retroviral LTRs 
Onchidkig the modified retroviral LTRs herein above described); the fi-actm prjomoter, and human 
growth hormone promoters. The promoter also may be (he native promoter when controls the 

10 ^ene encoding the polypeptide. 

The retroviral plasmid vector a employed to transdnrc packaging ceil lines to fann 
producer cell lines. Examples of packaging cells which may be transacted include, but are not 
Iroted to, the PE501, PA317, Y-2, V-AM, PA 12, T19-14X, VT-19-17-H2. YCRE, YCRIP. 
GP+&86, GP+envAnil^ and DAN cell lines as described in Miller, A., (1990) Human Gene 

15 Therapy 1: 5-14. The vector may be transduced into the packaging cdls through any means 
known in the art. Such means include, but arc not Hmked to, ctoroporatioo, tteurecf l i peoou cs , 
and CaPQ4 pradpfeatkn. In one alterative, the retroviral plasmid vector may be encapsulated 
into a liposome, or coupfed to a lipid, and then Administered to a host. 

The producer cell fine wiD generate iruecoous retroviral vector particles, which inclixfc the 

20 nucleic acid seouence(s) encoding the polypeptides. Such retroviral vector particles then may be 
employed to transduce eukaryobc cells* ekher in vitro or in vfW. The transduced eukaryotic cells 
^ express rheraiclek arid Eulcaryotic cells which may be 

transduced nclude, but are not limited to, ci ilxyct u c stent cells, c mbi yu n ic C MiaKJUia ccUs, as well 
as hematopoietic stem cells, hepatocytes, fibroblasts, myoblasts, keraiinocytes, endothelial ceils, 

25 and bronchial epidcha] cells. 
EXAMPLES 

The present invention is tanner described by the following examples. The examples are 
provided solely to illustrate the invention by reference to specific cmc«xfiments. These 
exemplification's, whfle flhostrating certain specific aspects of the invention, do not portray the 
30 hnitatiora or rircurr^ 

Certain terras used heren are explained in the foregoing glossary. 

All examples were carried out using standard techniques, which are well known and 
routine to those of sktl in the art, except where otherwise described in detail. Routine molecular 
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biology techniques of the following examples can be carried out as described in standard laboratory 
manuals, such as Sambroofc el aL, (1989) MOLECULAR CLONING: A LABORATORY 
MANUAL* 2nd Ed.: Cold Spring Harbor Latxvatofy Press, Cold Spring Harbor. N.Y.. 

All parts or amounts set out in the following examples are by weight, unless otherwise 
5 specified. 

Unless otherwise s&tcd size separation of fragments in the examples below was carried 
out using standard techniques of ariose and polyacrylarjudc gel electrophorests ("PAGE") in 
Sarobrook et aL, MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed, CoW Spring 
Harbor Laboratory Press. Cold Spring Harbor, N.Y. (1989) and numerous other references such 
10 as, for instance, fay Gooddrf et aL. (1980) Nudeic Acids Res. 8: 4037. 

Unless described otherwise* ligations were accomplished using standard buffers, 
incubation tenpeeatures and times; approximately equimolar amounts of the DNA fragments to be 
hgaledandappronmaaciy 10 links of T4 DNA Ugpse CTigase") per 0.5 ug of DNA. 
Example I Isolation and srxjpmang of S. aureus FAB I gene 
15 The polynucleotide having (he DNA sequence given in SEQ ID NO:l was obtained 

from the sequencing of a library of clones of chrornosornal DNA of SMureus WCUH 29in 
Kcoli. It has been demonstrated by the process herein described that it is transcribed in vivo 
in an established infection of S.aurcuj WCUH 29m a mouse model of infection. 

To obtain the polynucleotide encoding FAB I protein using the DNA sequence given 
20 in SEQ ID NO: I typically a library of clones of chromosomal DNA of S.aureus WCUH 
29in Ecoli or some other suitable host is probed with a radiolabelled oligonucleotide, 
preferably a 17mer or longer, derived from the partial sequence. Clones carrying DNA 
identical to that of the probe can men be distinguished using high stringency washes. By 
sequencing the individual clones thus identified with sequencing primers designed from the 
25 original sequence it is then possible to extend the sequence in both directions to determine the 
full gene sequence. Conveniently such sequencing is performed using denatured double 
stranded DNA prepared from a plasmid clone. Suitable techniques are described by 
Maniatis, T., Fritsch, EJ 7 . and Sainfarook et aL, (1989) MOLECULAR CLONING. A 
LABORATORY MANUAL. 2nd Ed^ Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
30 New York, (see Screening By Hybridization 1.90 and Sequencing Denatured Double- 
Stranded DNA Templates 13.70). 

. In some cases the sequencing data from two or more clones containing overlapping 
S.aurcusWCUH 29 DNA was used to construct the contiguous DNA sequence in SEQ ID 
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NO. 1. Libraries may be prepared Libraries may be prepared by routine methods, for 
example: Methods land 2 

Total cellular DNA is isolated from Staphylococcus aureus strain WCUH 
29(NCIMB 40771) aocorcfijig to standard procedures and she-fractioaated by eimer of two 
5 methods. 

Method 1 

Total cellular DNA is mechanically sheared by passage through a needle in order Co 
size-ftacttofuce according to standard procedures. DNA fragments of up to 1 Ikbp in size are 
r en dered blunt by treatment with exonociease and DNA polymerase, and &oRI linkers 
10 added. Fragments are Ugated into the vector Lambda ZapII that has been cut with EcoRI, the 
library packaged by standard procedures and Ecoli infected with the packaged library. The 
library is amplified fay standard procedures. 
Method 2 

Total cellular DNA is partially hydrotsed with a combination of four restriction 

IS enzymes (Rsal, Pall, Ahil and fob 12351) and size-fractionated according to standard 
procedures. EcoRI linkers are figated to the DNA and the fragments then ligated mto the 
vector Lambda ZapII that have been cut with EcoRI. the library fw»ir«ff»H by standard 
procedures, and £coti infected with the packaged library. The library is amplified by 
standard procedures. 

10 Example 2 FAB I enzyme activity analysis 

The activity of FAB I protein may be measured using either crotonoyl-CoA or 
crotonoyl -ACT as a substrate (Bcrglcr, ct al, (1994), J.BioLChcm. 269. 5493-3496) and 
monitoring the decrease In ahsorhance at 340nm due to the consumption of NADH. 
. Crotonoyi-ACP (Km 22uM) is a better substrate than crotonoyt-CoA (Km 2.7mM), 

25 crotonoyl-CoA is available from Sigma (C6146). A diazaborine derivative may be used as 
a positive control, this should be readily available via a 2 step synthesis with publicly 
available starting materials using methods known in the art Test compounds may be added 
to this assay to determine whether they agonize or antagonize enzymatic activity. 
Example 3 . Gene himnamUn H|rnfk expression of S. aureus FAB 1 

30 Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed in 

rissue-cutaire rnedrurn and separated into small pieces. Small chunks of the tissue are placed on a 
wet surface of a rissac cakurc flask, approximately ten pieces arc placed in each flask. The flask is 
turned updde down, dosed tight and left at room temperature overnight After 24 hours at room 
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temperature, the flask is inverted - the chunks of tissue remain Axed id the bottom of the flask - and 
fresh media is added (e.£, Hun's F12 media, wkh 10% FBS. penicillin and streptomycin). The 
tissue is then incubated at 37°C for approximately one week. At this time, fresh media is added and 
subsequently changed every several days. After an additional two weeks in culture, a monolayer of 
5 fibroblasts emerges. The monolayer is trypsinizexi ad scaled into larger Masks. 

A vector for gene therapy is digested with restriction enzymes for cloning a fragment to be 
expressed. The digested vector is Created with calf intestinal phosphatase to prevent self-figation. 
The dephosphc^yiotod, linear 

FAB I DNA capable of expressing active FAB I, is isolated. The ends ofthe fragment arc 
10 mqclfied. if necessary, for cloning into the vector. For instance, 5' overhanging may be treated 
wkh DNA polymerase to create bhiat ends. 3 V ovtrtumging ends may be removed using SI 
nuclease. liricers irayb* figatedtoblui* 

Equal quantities of die Moloney taurine leukemia virus linear backbone and the FAB I 
fragment are mixed together and joined using T4 DNA Ijgase. Tie Egation mixture is used to 
IS transform £ coli and the bacteria are then plated onto agar-contairtfng kananrycin. Kanarnycin 
phsnotype and restriction analysis confirm that the vector has the properly inserted gene* _ 

Packaging cells are grown in tissue culture to confluent density in Dulbecco's Modified 
Eagles Medium (DMEM) with 10% calf serum (CSX penicillin and stoptornycin: The vector 
containing theFAB I gene is introduced into the packaging cells by standard techniques. Infectious 
' 20 viral particles containing the FAB I gene are collected from the packaging cells, which now are 
called producer cells. 

Fresh mocfa is added to the producer cells, and after an approp ri ate incubation period 
media b harvested from the plates of confluent producer cells. The media, containing the 
infectious viral particles, is filtered through a MflHpore filter to remove detached producer cells, 

25 The filtered media then is used to Meet fibroblast cells. Media is removed from a rab-ccnfluent 
. plate of fibroblasts and quickly replaced with the filtered media. Polybrene (Akirich) may be 
included in the reacfia to facilitate transduction. After appropriate incubation, the media is 
irrnoved and replaced with fresh media. If the titer of virus is high, then virtually all fibroblasts 
will be infected and no selection is required. If the titer is tow, then it is necessary to use a 

30 retroviral vector that has a selectable marker, such as neo or his, to select out transduced ceils for 
expansion 
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Engineered fibroblasts then may be injected into rats, either alone or after havkig boon 
grows to confluence on txicrocarrior beads, such as cytodex 3 beads. The injected fibroblasts 
produce FAB I product, and the biological actions of the protein arc conveyed to the host. 

It wtS be dear that the hroantion nay be practiced otherwise than as partial larty df jnjj r d 
5 mfo foregone oVscriptkn and eu 

Numerous rrodiftcatiocs and variations of Che present invention are possibb in Ugfl of the 
above teachings audi therefore, are within the sx^ 
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.(B) TELEFAX: 610-270-5090 
(C) TELEX; 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH t 256 amino acido 

(B) TYPE: amino acid 

(C) 3TRANDECNBSS : single 

(D) TOPOLOGY: linear 

(it) MOLECULE TYPE 2 protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Met Leu Asn Leu Glu Aan Lya Tar Tyr Val Lie Met Gly Tie Ala Asn 

15' 10 15 

Lya Arg Ser He Ala Phe Gly Val Ala Lys Val Leu Asp flin Le U Gly 

20 25 30 

Ala Lya Leu Val Phe Thr Tyr Arg Lys Glu Arg Ser Arg Lys Glu Leu 

35 40 45 . _ 

Glu Lys Leu Leu Glu Gla Leu Asn Gin Pro Glu Ala His Leu Tyr Gin 

50 55 60 

lie Asp Val Clxi S«r Asp Glu Glu Val He Aan Gly Phe Glu Gin He * 
65 70 75 80 

Gly Lya Asp Val Gly Asn He Aap Gly Val Tyr Hie Ser He Ala Phe 

85 90 95 

Ala Aen Met Glu Aap Leu Arg Gly Arg Phe Ser Glu Thr Ser Arg Glu 

10O 105 110 

Gly Pne Leu Leu Ala Gin Asp He Ser Ser Tyr Ser Lea Thr He Val 

115 120 125 

Ala Hie Clu Ala Lys Lye Leu Met Pro Glu Gly Gly Ser He Val Ala 

130 135 140 

Thr Thr Tyr Leu Gly Gly Glu Phe Ala Val Qln Asn Tyr Aen Val Met 
145 ISO .155 160 

Gly Val Ala Lys Ala Ser Leu Glu Ala Asn Val Lys Tyr Leu Ala Leu 

165 170 175 

Asp Leu Gly Pro Asp Asn lie Arg Val Asn Ala He Ser Ala Gly Pro 

180 185 190 

He Arg Thr Leu Ser Ala Lys Gly Val Gly Gly Phe Asn Thr He Leu 

195 200 205 

Lys Glu He Glu Glu Arg Ala Pro Lou Lys Arg Aen Val Aap Gin Val 
210 . . 215 220 



56 



(89) 



10-174590 



15 6 2 16 

Glu Val Gly Lys Thr Ala Ala Tyr Leu Leu Ser Asp Leu S£r Ser Gly 
225 230 235 240 

Val Thr Qly Glu Asn lie His val Asp Ser Gly Phe His Ala lie Lys 
245 250 255 



(2) INFORMATION FOR SSQ ID HO: 2: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 771 base pairs 

(B) TYPE: nucleic acid . 
(C > . 3TRANDEDNESS : double 
(D) TOPOLOGY i linear 

(ii) MOLECULE TYPE: Genomic DMA 

(xi) SEQUENCE DESCRIPTION: SEQ XD NOi2: 



ATGTTAAATC 


TTGAAAACAA 


AACAICATGTC 


ATCATGGGAA 


TCGCTAATAA 


GCGTAGTATT 


60 


GCTTTTGGTG 


TCGCTAAAGT 


TTTAGATCAA 


TTAGGTX3CTA 


AATTAGTATT 


TACTTACCGT 


120 


AAAOAACGTA 


GCCGTAAAGA 


GCTTCAAAAA 


TTATTAGAAC 


AATTAAATCA 


AOCAGAAGCC 


ieo 


CACTTATATC 


AAATTGATOT 


TCAAAGCGAT* 


GAAGAGGTTA 


TTAATOGTTT 


TQAGCAAATT 


240 


GOTAAAGATO 


TTGGCAATAT 


TGATGGTGTA 


TATCATTCAA 


TCGCATTTGC 


TAATATGGAA 


300 


GACTTACGCG 


GACGCTTTTC TGAAACTTCA 


CGPTGAAGGCT 




TCAAGACATT 


360 


AGTTCTTACT 


CATTAACAAT 


TGTGGCTCAT 


GAAGCTAAAA 


AATTAATQCC 


AGAAOGTGGT 


420 


AGCATTGTTG 


CAACAACATA 


TTTAGGTGGC 


GAATTCGCAG 


TTCAAAATTA 


TAATCTGATG 


480 


GGTGTTGCTA 


AAGCGAGCTT 


AGAAGCAAAT 


GTTAAATATT 


TAGCATTAGA 


CTTAGGTCCT 


540 


GATAATATTC 


GCGTTAATGC 


AATTTCAGCT 


GGTCCAATCC 


GTACATTAAG 


TGCAAAAGGT 


€00 


GTQGGTGGTT 


TCAATACAAT TCTTAAAGAA 


ATCGAAGAGC 


GTGCACCTTT 


AAAACGTAAC 


660 


GTTGATCAAO 


TAGAAGTAGG 


TAAAACAOCG 


GCTTACTTRT 


TAAGTGACTT 


ATCAAGTGGC 


720 


GTTACAGGTG 


AAAATATTCA TGTAGATAGC 


GGATTCCACG 


CAATTAAATA 


A 


771 
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What is claimed is: 

1. An isolated polynucleotide comprising a member selected from the group 
consisting of: 

(a) a polynucleotide having at least a 70% identity to a polynucleotide encoding a 
5 polypeptide cornpristng amino acids 1 to 256 of SEQ ID N02; 

(b) a polynucleotide which is compfemcntafy to the polynucleotide of (a); and 

(c) a poiymicfeotide ooinposing at least 15 bases of the potyouckotidbof (a) or (b> 

2. The polynueleotide of Claim 1 whetein the polynucleotide is DNA. 

3. The polynucleodde of Claim 1 wherein the polynucleotide is RNA. 

10 4. The polynucleotide of Claim 2 cotnprisiiig nodootide 1 fo 771 set forth in 

SEQ ID KOI. 

5. The polynucleotide of Cbiai 2 comprising nucleotide enooxing the amino 
acid sequence set forth in SEQ ID N02. 

6. The polynucleotide of Claim 2 which encodes a polypeptide comprising 
15 amino add 1 to 256 of SEQ ID NO:2. 

I. An isolated polynucleotide comprising a member selected from the group 
consisting of: 

(a) a polynucleotide having at least a 70% identity to a polynucleotide encoding 
the same mature polypeptide expressed by the cDNA contained in NCIMB Deposit No.4077 1 ; 
20 (b) a polynucleotide complementary to the polynucleotide of (a); and 

(c) a polynucleotide comprising st least 15 bases of the polynucleotide of (a) or 

0* 

8. A vector comprising the DNA of Claim 2. 

9. A host cell comprising the vector of Oairn 8. 

25 10L A process for producing a polypeptide comprising: expressing from the host 

cell of Claim 9 a polypeptide encoded by said DNA. 

I I. A process for producing a cell which expresses a polypeptide comprising 
trarisforraing or transferring the cell with the vector of Claim 8 such that the cell expresses the 
polypeptide encoded by the cDNA contained in the vector. 

30 12. A polypeptide comprising an amino acid sequence which is at least 70% 

identical to amino acid 1 to 256 of SEQ ID NO^L 

13. A polypeptide comprising an animo acid sequence as set forth in SEQ ID 

16. An antibody against the polypeptide of Claim 1Z 
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17. • An antagonist which inhibits the activity of the polypeptide of Claim 12. 

18. A method for the acaiment of an individual having need of FAB I 
comprising: administering to the individual a therapeutically effective amount of the 
polypeptide of Claim 12. 

3 19. The method of Claim 17 wherein said therapeutically effective amount of the 

polypeptide is administered by providing to the individual DNA encoding said polypeptide and 
expressing siid polypeptide hi Yiva 

20. A method for the bxatmcnt of an individual having need to inhibit FAB I 
polypeptide comprising: administering to the individual a therapeuticaly effective amount of 

10 the antagonist of Claim 16. 

21. A process for diagnosing a disease related to expression of the polypeptide of 
Claim 12 comprising; 

determining a nudcic acid sequence encoding said polypeptide* 

22. A diagnostic process comprising: 

15 analyzing for the pi c acinc of the polypeptide of Claim 12 in a sample derived from a 

host. 

23. A method for identifying compounds which bind to and inhibit an activity of 
the polypeptide of Claim 12 conqarisihg: 

contacting a cell expressing on the surface thereof a binding for the polypeptide, said 
20 binding being fgwoctaferi with a second component capable of providing a detectable signal in 
response to the binding of a oornpound to said binding, with a compound to be screened under 
conditions to penult binding to the binding; and 

determining whether the compound binds to and activates or inhibits the binding by 
detecting the presence or absence of a signal generated from the interaction of the compound 
25 wife the binding. 

24. A method for inducing an immunological response in a mammal which 
comprises inoculating the mammal with FAB I 9 or a fragment or variant thereof, adequate 
to produce antibody to protect said animal from infection by a staphylococcus. 

25. A method of inducing immunological response in a mammal which 
30 comprises, through gene therapy, delivering gene encoding FAB I fragment or a variant 

thereof, for expressing FAB I; or a fragment or a variant thereof in vivo in order to induce 
an immunological response to produce antibody to protect said animal from disease. 

26. An immunological composition which, when introduced into a mammalian 
host, induces an immunological response in that mammal to a given FAB 1 polynucleotide 
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or protein coded there from, wherein the composition comprises a recombinant FAB I 
polynucleotide or protein coded therefrom compriring ONA which codes for and 
expresses an antigen of said FAB I polynucleotide or protein coded therefrom. 
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ABSTRACT OF THE DISCLOSURE 
Prakayiotic FAB I polypeptides aad DMA (RNA) encoding such FAB I and a 
procedure for producing such polypeptides by louaubiinnt techniques is disclosed. Also 
disclosed «ie methods for utifixSqg audi FAB I for the trta tnx nt of infection, such as tectorial 
infection*. Au taguutgU agaast such FAB I and their use as a therapeutic to treat infections 
such asstaphyiocoocal mfh e tinn* arc also disclosed. Also disc l osed are dwgiosnc assays for 

sequences and the polypeptides in 
a host Also disclosed an> diagnostic assays tor detecting polynucleotides cocotfiog FAB I and 
for drifting the polypeptide in a host 
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